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e lunette d un pied, EHe ne contient 
i centre en eft clair & brillant, envi- 
5 tc & reftemble au noyau dune grofle 
re , fa grandeur, approchent beaucoup 
i eft dans la ceinture d’HercuIe. Voyez 
talogue : fa pofition a etc determinee, 
diredement a letoile v d’Hercule, 
Jr ; la nebuleufe & letoile fur le raeme 

>iles , fans nebulofite , entre le grand 
Jc du Navire. 

e , au-deftus du coeur de Charles, fur 
tie n.° 8 , fixieme grandeur des Levriers, 

: le centre en eft brillant & la nebu- 
EHe reftemble a la nebuleufe qui eft 
vre, ; mais celle-ci eft plus 
nte : M. Mechain en fit la decouvcrte 

i. 

| > dans le Lion , au-deftiis de letoile l: 
is-foible. 

? , dans le Lion, pres de la prece- 
noins apparente, toutes deux fur le 
b ; elles reftemblent aux deux Nebu- 
> e » n, et 84 O' 88, M. Mechain les 
: 20 Mars 178 r. 

[rande Ourfe, pres de tile eft 
pporte M. Mechain , fur- tout quand 
du micrometre : fa lumiere eft foible , 
[echain la vit pour la premiere fois 
1 1 , & la pofition eft rapportee d’apres 
nebuleufe il en vit une autre , qui n’a 
sterminee , ainfi qu’une troifieme qui 
ie la grande Ourfe. 


Kapa je LLIap/i Mecwje nocMaTpao ohjeKTe Kojn he caMMH>a- 
BaTM paHac no3HaTM M Kara/ior, jepMHM h an h h pa nx K/iacmj/MKyje 
6n/ia je ciioco6hoct H>eroBor oxa pa pa3/iMKyje amas detoiles 
(3Be3RaHa jaTa) n nebuleuse (MaraMHe). 

flaHac, MOflepmiM acTpo<f>M3MHKMM TexHMKaMa Moryhe je 
x;iacM<j)MKOBaTM MecwjeoBe ohjexTe npeMa h>mxobmm c|)m3mhkmm 
oco6wHaMa. flax/ie, MecwjeoB Kara/ior capp/KM: 

• 6 MaraMHa 

• 28 pa3BejaHMX (oTBopeHa) jaTa 

• 4 11/iaHerapHe MaraMHe 

• 29 rao6y/iapHMX (3aTBopeHa) jaTa 

• 40 ra/iaKcwja 

• 3 HeKaTeropM30BaHa oOjexTa 

MecMjeoBM ohjeKTM HajM after ejaja cy M 76, M 91 m M 98, 
ftMxcma upMBMAHa Be;iMMMHa je 10.1 

HajBehM iipmbmphm npeMHMK Met)y MecMjeoBMM o6jexTMMa 
MMa AHflpoMeflMHa ra/iaKcwja (M 31), Ha Heheocoj c<J>epM 3ay3M- 
Ma noBpmMHy op iipm6/im>kho 4° x 1°, m MO/Ke ce BMpe™ to/imm 
okom xao o6jeKar 5 MarHMType. 

HajBehM MecMjeoB ohjeKaT M 101, ciiMpa/iHa ra/iaKCMja npe- 
MHMKa oko 184 000 CBeraocHMX ropMHa je CKopo 1,5 nyTa Beha op 
M 31 m CKopo 2 nyTa Beha op M/ienHor nyTa. 

MecnjeoB ohjexaT HajMafter npMBMpHor iipeMHMKa je M 40, 
nap 3Be3fla pa3pBojeHMX CBera 49", HeniTO Behn cy M 73 m M 76 
ca npenHMKOM op; 1'. n/iaHerapHa MaraMHa M 76 nop npemo- 
CTaBKOM pa ce Ha/ia3H Ha ypa/BeHocm op 2550 CBeraocHMX ropn- 
Ha je 4>m3mhkm HajMaftM MecnjeoB ohjeKar ca npenHMKOM op 0.7 
CBeraocHMX ropMHa. MecMjeoBM ohjeKTM M 40 m M 73 ycTBapM m 
HMcy (J)m3mhkm ohjeKTM. 

YHyTap M/ieMHor nyTa Ha/ia3M ce 69 o6jeKara MecnjeoBor 
Kara/iora, Haj6/m>KM o6jeKar, Ha CBera 430 CBeraocHMX ropMHa 
op Hac cy n/iejape (M 45), Hajpa/tn je raohynapHo jaTO M 75 Ha 
ypa/beHOCTM op 78 000 CBeraocHMX ropMHa. 

Op 41. BaHranaKTMHKor o6jeKara y MecnjeoBOM Kara/io- 
ry cbm ceM jepHor cy ra/iaKcnje. M3y3eTaK je M 54, rao6y/iapHO 
jara o6/ra>Kfte iiary/bacre ra/iaKcnje SagDEG ( Sagittarius Dwarf 
Elliptical Galaxy). Hajypa/beHMjM o6jeKar y OBoj rpynM je M 109 
Ha/ia3M ce Ha ypa/BeHocTM op 67,5 MM/raoHa CBeraocHMX ropMHa. 

Ako nocMaTpaMo CTapocT MecnjeoBMx o 6 jeKara HajM/iat)M je 
M 1 , ocTaTax cynepHOBe nocMaTpaHe 1054 . ropnHe. r/io 6 y/iapHa 
jaTa M 69 m M 92 cy ca npopefteHMX 12 - 13 Mn/inj appM ropMHa 
BepoBarao HajcTapnjM o 6 jeKTM Koje acTpoHOMM aMarepn Mory pa 
nocMaTpajy ca CBojMM MHCTpyMeHTMMa. 
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Ho6enoBa Harpapa 3a <|>M 3 i/iKy 3a 
2006. roflMHy - Mi/ici/ija COBE 


YBOfl 

Ho6e/iOBa Harpapa je nmepHapMOHa/iHa Harpa- 
pa xoja ce popemyje ropmae op 1901. ropnHe noje- 
flMHpMMa nan MHCTMTypMjaMa 3a HajBehn nocrnrHyT 
ycnex M3 <j)M3nxe, MepmjMHe, xeMnje, KH>M>KeBH0CTM 
m flOiipwHOcy 3a MMp y CBeTy. Harpapy je ycTaHOBMO 
CBojMM TecTaMeHTOM 1895. ropnHe A/icJjpep Ho6e/i 
(c/inxa 1). Oh je 6 mo HiBepcxM MHpycTpnjanap, npoHa- 
na3an pnHaMMTa. YnoTpe6a pnHaMMTa xao opyscja, Tj. 
H>eroBa 3/ioyiiorpe6a pa30Mapa/ia je Ho6ena na je to 
jepaH op pa3/iora 3aniTo je op/iynno pa CBoje Bennxo 
OoraTCTBO 3aBeniTa HanopnMa ohmx xojn rpape 6o/bw 
CBeT. Op 1968. ropnHe IIlBepcxa 6aHxa popemyje Harpa- 
py m 3 eKOHOMCKMX Hayxa y 3Hax cehama Ha An<j)pepa 
Ho6e/ia. Ilo iipaBM/iy Harpapa ce pope/byje 10. pepeM- 
6pa, Ha paH xapa je A/icJjpep Ho6e/i npeMMHyo. CacTojM 
ce op 3/iaTHe Mepa/be ca /imkom Ho6ena, pnnnoMe m 
HOBH aHor pe/ia xojn parac m3hocm oko mmhmoh eBpa. 
HapaBHo, m3hoc HOBnaHe Harpape ce pa37iMKyje op 
ropnHe po ropnHe, ann je to yBex Hexn c/mnaH M3HOC. 
flo capa je yxyimo 746 nojepnHapa m 17 opraHM3apnja 
po6n/io Ho6e/iOBy Harpapy. Harpapa ce MO>Ke nope- 
n mtm, aaw HajBMHie M3Met)y Tpn pohHTHMxa, a MO>xe ce 
yonuiTe m He pope/inrn, axo oproBapajyha KOMwcwja 
CMaTpa pa je hmko Hwje 3ac/iy>Kwo. CBaxa ce Harpapa, 
Me^yTMM, Mopa pope/min 6apeM jepHOM y neT ropnHa. 
AemaBa/io ce po capa pa m3 hckmx pa3Jiora poOnTHMipi 
op6njy Harpapy, aaw He mhoto nyTa. Op yxynHor 6poja 
pohnTHMxa caMO cy 33 >xeHe, a ocra/io cy MymxappM. 
IlpBa >xeHa xoja je po6n/ia Harpapy je Mapnja Knpn 
(Marie Curie, potjeHa Sklodowska, 1867-1934), 1903. 
ropnHe. Mapwja je Taxotje jepnHa >xeHa xoja je po6n/ia 
Harpapy pBa nyTa, m to jepHOM caMocra/iHo! HajM/iafjn 
Po6mthmx je 6 mo JIopeHC Bpar (Lawrence Bragg, 1890- 
1971), xojn je 1915. Harpapy nopenno ca CBojwivi opeM, 
Cep Bn/mjaMOM XeHpw BparoM (Ser William Henry 
Bragg, 1862-1942). JIopeHc je MMao 25 ropnHa xapa je 
npMMMO CBojy no/iOBMHy Harpape. HajcTapnjn po6nr- 
hmx je PejMOHfl flejBMc JyHnop (Raymond Davis Jr, p. 
1914.) xojn je MMao cxopo 88 ropnHa xapa je po6no 
neTBpTMHy Harpape. nope/ino jy je ca MacaTonm Ko- 
him6om (Masatoshi Koshiba, p. 1926.) xojM je po6no 
ppyry neTBpTHHy m ca PnxappoM TjaxoHnjeM (Riccardo 
Giacconi, p. 1931.) xojM je po6no no/iOBMHy Harpape. 
JepnHa oco6a xoja je caMocra/iHo pohnna pBe Ho6e/io- 
Be Harp ape 6no je JlnHyc IlayHMHr, 1954. 3a xeMMjy, a 
1962. 3a MMp. 

IIIto ce c|)M3Mxe Tnne, Ho6e/iOBa Harpapa je no- 



C/ii/ixa 1 . Aa4>pefl Ho6eji. 

nena pa ce pope/byje 6am y BpeMe x/byMHMx orxpMha 
xoja he 3Hamo npoMeHMTM Ham noraep Ha cbct. IlpBM 
Po6mthmx Ho6e/iOBe Harpape 3a (j)M3Mxy je Bm/ixc/im 
P eHTreH (Wilhelm Conrad Roentgen, 1845-1923), xojn je 
OTxpno X-3paxe, m Harpapa My je popemeHa 1901. ropn- 
He. flBe ropMHe xacHMje (1903.) 3a pap Ha no/by papno- 
axTMBHOCTM Ho6e/iOBy Harpapy cy nopennnn AHToaH 
XeHpn Bexepe/i (Antoine Henri Becquerel, 1852-1908), 
3a OTxpnhe papMoaxTMBHOCTM m Mapnja m Iljep Knpn 
(Pierre Curie, 1859-1906) 3a MCTpa>XMBaH>a iipnpope 
papMoaxTMBHOCTM. Met)y npBMM po6MTHMu,MMa Ha- 
rpape 3a c|)M3Mxy 6 m;im cy m XeHppnx /lopeHip (Hendrik 
A. Lorentz) n IlMTep 3eMaH (Pieter Zeeman) 1902, 3a 
y i Mipaj MarHeTM3Ma Ha (jjeHOMeH papMjapnje. 

Mi/iKpoTa/iacHO no3aflMHCKO 
3paneH>e (MI13) 

Ho6e/iOBy Harpapy 3a <f>M3Mxy 3a 2006. ropnHy 
Po6m;im cy IJoh MaTep (John Mather ) n IJopp CMyT 
(George Smoot), aMepMHXM acrpoc|)M3MMapM. Harpapa 
mm je pope/beHa 3a papoBe 3acHOBaHe Ha nopapMMa xojn 
cy npncTMMM ca care/iM ra COBE (COsmic Background 
Explorer - nperpa>XMBaM xocmmmxc no3apMHe). nocMa- 
Tpama M3BpmeHa care/iMTOM COBE noxa3a/ia cy cjr/ry- 
XTyapnje y reMiiepaTypn MMxpora/iacHor no3apMHCxor 


BacnoHa 



3paneH>a, Kao m ^a cneKTap MMKpOTanacHor no3aflMH- 
CKor 3paneH>a MMa o6/imk cneKTpa M^ea/mo ijpHor Te- 
m. 

1/lcTopuja OTxpi/iTia Mi/iKpcmmcHor 
no3aflMHCKor 3paneH>a 

IlpiiHa o MMKpora/iacHOM no3asMHCKOM 3paHeH>y 
noHMH>e 60-tmx roflMHa npoiii/ior Bexa y Aa6opaTopn- 
jaMa Te/ie^oHCKe KOMnaHMje Ben y IBy I,Iep3njy, IleH- 
3 wac n Bm/icoh cy Ha X = 7,35 cm otkpmam „paAno-cjaj” 
no3aflMHe He6a kojm HMje 6mo oneKMBaH. MHTeH3HTeT 
3paneH>a Ha X = 7,35 cm oflrcmapao je 3paHeH>y u,pHor 
re/ia Ha TeMnepaTypn os oko 3K. Pa^ y KojeM je 
o6jaB/i,eHO obo OTKpnhe mi aMiiaH je 1965. roflMHe [1]. 

Ako ce BpaTMMo y nponuiocT, m axo ce ap>kmmo 
MOflena Be/mKor npacica (npMKa3aH meMaTCKM Ha cam- 
ljm 2), MMKpora/iacHO no3aflMHCKo 3paneH>e je Hacrano 
380 000 roflMHa noc/ie Be/mKe eKcnA03nje. Oho je Kao 
pennKT 3paneH>a M3 paHe BacnoHe repMa/iHO m M30Tpo- 
nHo. CMaTpa ce «a ce obo 3paneH>e oc/io6at)a/io Ha tcm- 
nepa'iypM ofl oko 3000 K npMAMKOM peKOM6MHau,Mje 
e/ieKrpoHa m npoTOHa y Heyrpa/iHM bosohmk. Oho ce 
xnaflMAO HapeAHMx 13,7 MM/mjapAw roAMHa (ko/imko ce 
Hpou,en,yje ^a je CTapocT KocMoca), tokom eBO/iyu,Mje 
KOMOca, m ox/ia,AM/io ce Ha TeMnepaTypy ofl 2,7 K Koc- 
moc je Kao u,e/iMHa 6mo y xepM oa m h aM m h Koj paBHOTe- 
>km m 380 000 roAMHa nocne „Be/iMKe” eKcriA03Mje 
Ta paBHOTe>Ka ce HapyuiaBa m 3paneH>e ofljesHOM 
nocTaje cao6oaho. Oa Tor TpeHyTKa Kocmoc Bume 
HMje 6mo y TepMOAMHaMMHKoj paBHOTe>KM. noniTO je 
3paneH>e ocAo6ot)eHo m 3 TepMOflMHaMMHKe paBHOTe>Ke 
oneKyjeMo sa MMa cneKTap Kojn je Ae<j)HMcaH IlnaHKo- 
bmm 3 aKOHOM 3paneH>a. Ako aobo/bho occtmb Tene- 
CKon ynepMMO y 6 mao Kojn Aeo He6a mm heMO Ae reKro- 



npee ea/iaKcuje , ' \ t 



15 Munujapdu eoduna 


Oii/ixa 2. IJJeMaTCKM npnKa3 Beni/iKor npacna. 


BaTM MMKpora/iacHO no3asnHCKo 3paHeH>e. 

Yc/ieAM/ia cy MHoro6pojHa nocMaTpaH>a y u,M/by 
M3ynaBaH>a MMKpora/iacHor no3aflMHCKor 3paneH>a. 
Mepen>a cy BprneHa ca 3eMA,e Ha pa3HMM xa/iacHMM Ay- 
MCMHaMa. 36or ancopni^nje 3eM/bMHe aTM0C(j)epe HMje 
ce Morao ao 6 mtm MaKCMMyM osroBapajyhe Il/iaHKOBe 
KpMBe, na je 6 m/io HeonxoflHo /iaHCMpame care/iMTa. 

Mi/ici/ija COBE 

CaTeAMT COBE je AMepnHKa CBeMMpcxa areHijMja 
NASA ( National Aeronautics and Space Administration 
- Hau,MOHa/iHa Ba3AyxonnoBHa m CBeMMpcxa aflMMHMC- 
rpaii,Mja) /iaHCMpa/ia y 3eM/bMHy op6MTy 18. HOBeM6pa 
1989. roAMHe, y u,M/by Ao6Mjan,a hito npeu,M3HMje ciieK- 
Tpa AHe pacnoseAe no3a amhckot 3paneH>a m OApel)MBan>a 
H>eroBe TeMnepaType. Oh Mepn 3paneH,e y oncery Ta- 
AacHMX Ay>KMHa M3Met)y 1 ^m n 1 cm. /IaHcnpamy je 
npeTXOAMAO neTHaecT roflMHa pa«a TMMa cacraBjBeHor 
oa BMHie oa xMA,aAy HayHHMKa, MHAceH>epa m bammhm- 
CTpaTMBHor oco6n>a. IlocAe caMO A B a Meceu,a pafla y 
op6mtm, COBE je nocAao noflaTKe Kojn cy iiotbpam/im 
M 30TponHocT cjmyKca m TepMaAHM cneKTap MMKpoTa- 
AacHor no3aAMHCKor 3paneH>a ca MaKCMMyMOM Ha oko 
1 mm. M3 cbmx npaBaija floOnjeHO je 3paneH>e nnja ce 
pacnoflena caBpmeHO noKnana ca paciiOAeAOM 3paneH>a 
ApHor Tena Ha TeMiiepaTypn T = 2,735 ± 0,06 K. 

CaTeAMT je y op 6 mtm 6 mo iiocraB/beH TaKo sa 
je H,eroBa oca poraij,Mje yBeK HopMaAHa Ha iipaBau, 
npocTMpan>a CyHneBMx 3paKa (cAMKa 3). Ha caTe- 

AMT je MOHTMpaH M HITMT npOTMB HITeTHOT yTMLI,aja 
Heiio>Ke/bHnx TaAaca. 

Ha COBE caTeAMTy cy nocraB/beHa rpn MHCTpy- 
MeHTa : 

• DIRBE ( Difuse InfraRed Background Experiment - 



CAMKa 3. llleiviaTCKM npi/iKa3 caTeAMTa y op 6 mtm oko 
3eM/be. 


HOBE/IOBA HAfPAflA 3A CDM3MKY 3A 2006. TOflHHy - MMCMJA COBE 
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xojn je cHMMao flM(j)y3HO 3paneH>e y HHtjjpappBeHOM 
peny cneKTpa) - CHMMao je nH(|)pau,pBeHy no3apnHy. 
3a BberoB pap n xoHCTpyxpnjy 6 mo je 3apy>xeH MajK 
Xaycep ( Mike Hauser). 

• DMR (Diferential Microwave Radiometer - pn<j)e- 
peHu,wja/iHM MMKpoiaaacHM papwoMexap) - je 
MepMO aHM30Tponnje MHXpOTaaacHor no3apnH- 
CKor 3paneH>a. 3a H>eroB pap n xoHCTpyxpnjy 6 mo 
je 3apysceH IJopp CMyT. PberoB 3aparax 6no je pa 
Tpara 3a aHM30TponMjaMa MHXpOTaaacHor no3a- 
Pmhcxot 3paneH>a Ha Tpn xaaacHe py>KMHe: 3 mm, 6 
mm m 10 mm. Pa3pBojHa Moh My je oko 7°. CBe to y 
puzby pexexxoBaxba TparoBa HacTaHKa npBMx Behnx 
CTpyKTypa y KocMOcy. DMR ypet)aj cxyna>a 3paneH>e 
noMohy pBe xopH aHTeHe xoje cy pa3MaKHyTe nop 
yraoM op 60° m ynepeHe y pBa pa3anwra peaa He- 
6a. flM(j)epeHpMjaHHM papHOMexpn MnxpoxaaacHox 
3paneH>a Mepe pa3awxe y cjajy m 3 Ta pBa upaBpa mc- 
TOBpeMeHo. 

• FIRAS ( Far InfraRed Absolute Spectrophotometer - 
cneKTpo(j)OTOMeTap 3a panexy MH<j>pappBeHy 06- 
aacx) - Mepwo je cnexxap MHXpoxanacHor no3apnH- 
ckot 3paaeH>a, y oncery op 0,1 - 10 mm. 3a xbexoB pa a 
m KOHCTpyKpwjy 6 mo je 3apy>xeH IJoh MaTep, xojw 
je 6 mo m pyxoBopnaap peae COBE Mucuje. OBaj mh- 
CTpyMeHT ce cacxojn M3 pBa pa3flBojeHa MHTep<j>epo- 
MeTpa Kojn Mepe pa3awxy H3met)y cwrHaaa ca He6a m 
xaanOpapHOHox ppHor reaa. 3a caxyna>aH>e 3paneH>a 
FIRAS KopucTM Tpy6acTM KOHyc. 

Pe3y/iTaTM Mucuje COBE - Am/i30Tponi/ija 
Mi/iKpoTa/iacHor no3afli/iHCKor 3paneH>a 


IIpBH pe3ya'raTM xojn cy npucTuran ca caxeawxa 
o6jaB7beHM cy 1992. ropnHe [2], To cy 6nan pe3yaxaxn 
ca DMR MHCTpyMeHTa. flexexxoBaHe cy (jjayxxyapnje y 



CjiMKa 4. COBE caTe/iMT, wnpnHa caTem/iTa je 8,5 m, 
Bi/ici/iHa 5,5 m, a maca my je 2300 kg. 


TeMnepaTypn MnxpoxaaacHor no3apnHcxor 3paneH>a 
pepa 10" 5 K, ca rpemxoM op 13 pK ca cucTeMaTCKMM 
opcxyna&eM op 3 pK (canxa 5). 

Obm pe3yaxaxw noxBppnjiH cy paHMja npepBM- 
t)axba [3], oahocho, pexexxoBaHe aHM30TponMje npe- 
pcxaBjtajy <j>opMe xoje oproBapajy nonexHMM cxpyxxy- 
paMa CTBopeHMM y paHOM KocMocy. 

BehwHa Mopeaa xojw ce 6aBe Kocmocom H>eroBMM 
HacTaHKOM, mwpehbeM m peaoxynHHM pa3BojeM npe- 
pBixt)a TeMnepaTypHe Bapwjapwje xoje npaTe TaycoBy 
pacnopeay. 

riopapw ca DMR MHCTpyMeHTa noxa3yjy TeMne- 
paTypcxe (jwiyxxyapnje raycoBcxor Tnna m o6e36et)yjy 
noppmxy mh(J)/i aiopHOM ninpeity KocMoca (no Mope- 
n MMa). 

Pe3yaxaxw poOnjeHH COBE caxeawxoM HepaBHO cy 
npoBepeHM caxeawxoM WMAP ( Wilkinson Microvawe 
Anisotropy Probe - BwaxwHCOHOBa coHpa 3a MnxpoTa- 
aacHy aHM30TponMjy). WMAP je MMao Behy pa3pBojHy 
Moh (npM6aw>XHO 1° ), m H>eroBM pe3yaxaxn cy (jjMHwje 
nopeae (cawxa 6), [4], 

CneKTap Mi/ixpoTa/iacHor 
no3aflMHCKor 3paneit>a 

fla ce nopceTHMo, 3a CHWMaxbe cnexTpa MnxpoTa- 
aacHor no3apnHcxor 3paaen,a 6no je 3apy>xeH FIRAS, 
n pe3y/n ai M xbMMe poOnjeHH cy 3anaH>yjylie npepn3HM. 
To Mepeae npeTcxaBa>a Hajnpepn3HHje Mepen>e xoje 
je H3BpmeHO po capa y3MMajyhn y o63np CBe excne- 
pnMeHTanHe Hayxe. IIpBM jaxo npepn3HM pe3y7iTaTH 
poOwjeHM cy nocae camo peBeT MMHyTa papa FIRAS 
MHCTpyMeHTa (oinxa 7). flo6njeH je bmcox CTeneH 
caarame xeopwjcxe xpnBe (xoja npepcTaB^a cnexTap 
ppHor reaa Ha TeMnepaTypn op 2,735 ± 0,060 K) m Me- 



C/iMxa 5. Pe3y/iTaTM ca DMR MHCTpyMeHTa, y rana- 
ktmhkmm KoopflMHaTaMa, Ha Ta/iacHoj py>KMHM ofl 6 mm. 


BacnoHa 
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Oii/ixa 6. Pe3y/iTa™ ca WMAP caTennTa y ra/iaKTHHKHM KoopflMHaTaivia. 


peHMx BpeflHOCTM (KpyaoihM ca rpeniKaMa). Obo cy 
npBM pe3y/n a™ Koje je floH MaTep o6jaBMo ca cbojmm 
capa^HMpMMa 1990. roflMHe [5]. 

KoHaMHa BpeflHOCT 3a TeMnepaTypy MMKpoxa/iac- 
Hor no3aflMHCKor 3paHeH>a je o6jaB/beHa y papy MaTepa 
ca capaflHimMMa M3 1994. roflMHe [6] m m3hocm 2,725 ± 
0,002 K, ca oflCTynaitMMa y oflHocy Ha cneKTap ppHor 
ie/ia Koja cy MaH>a op jepHor cToxw/bapmor pea a Ke/i- 
BMHa. 

3aKJbynaK 

IlomTo je OTKpMBeHo, MMKpoxa/iacHO no3aflMH- 
cko 3paMeH>e MMa/io je bc/imkm ympaj Ha KOCMO/iorwjy. 
flano je oproBope Ha Hexa iiocrojeha imxaiba m, Kao 
hito to yBeK 6wBa ca hckmm OTKpwheM, oi Bopwao HM3 
flpyxMx nwrabba. Pe3y/ixa'in ca COBE caxeawra cy pa- 
jim nortpiuKy Mope/iy BeawKor npaaca, m o6e36epM/m 

Wavelength [mm] 



MMKpoTa/iacHor no3aflMHCKor 3paiett>a. 


yBMfl y <]>opMe Koje oproBapajy iiOMexHMM cxpyKTypa- 
Ma CTBopeHMM y paHOM KocMocy - yBwp y paHe cjia3e 
eBonypMje KocMoca. 06 /imk cneKTpa MMKpoxaaacHor 
no3aflMHCKor 3paneH>a, m (JwiyKTyapHje y TeMnepaTy- 
pn MMKpoxaaacHor no3aflMHCKor 3paaeH,a cy oxKpwha 
Koja cy IJoh MaTepy m IJopp CMyTy o6e36eflwaa pa 
3acay>KeHO po6wjy Ho6eaoBy Harpapy. Kao hito 3Ha- 
mo, join yBex je nepnop HajpaHMjer KocMoca y BeaiiKoj 
Mepw cKpMBeH op Hac. KocMoao3M ce Tpype pa OTKpMjy 
TajHe tox po6a, m to mm noaa3w 3a pyKOM. Bap po ca- 
pa, pe3y/naiM nocMaTpaH>a pajy Hape 3a noTnyHMje 
yno3HaBaH>e paHor KocMoca. 
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OBaj ceMMHapcKM pap ypat)eH je nop pyKOBop- 
ctbom flop, pp A- ypomeBMha m acMCTeHTa Mp A-M/iwh, 
niKOHCKe roflMHe 2006/07. 


Nobel prize for physics for 2006 

Jasna Vukadinovic 

This is a description of the COBE mission, which earned 
to the main investigators the Nobel prize for physics for 
2006. 


HOBEJIOBA HAfPAflA 3A CDM3MKY 3A 2006. TOflHHy - MMCMJA COBE 
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Ml 


„Kpa6 Marai/ma" 



ACTpo4>M3MKa 

Kpa6 MarawHa je jeAMHM ocTaTax cynepHOBe y MecnjeoBOM Ka- 
xa/ioxy. 36or 6/m3MHe, CTapocTM m 3aHMJvubMBnx Aexa/ba Ml je jeflaH 
os HajBMme npoynaBaHMX o6jeKaTa y ra/iaKCMjw. 

IlpeMHMK Kpa6 MaranHe je oko 10 cbcttiochmx ioam Ha a 
npopeH>yje ce #a je Maca MarawHe 5 nyTa Beha oa Mace CyHpa. An- 
co/iy i Ha MarHMxyAa je -3. Y ohxmhkom Aeay cneKipa Aee eMMCMOHe 
awHwje cy aaKo yon/BMBe. JeflHa noiMae oa KMceoHMKa (Oil I), aok 
je Apyi'a oa BOAOHMKa (Ha). /IwHwje BOAOHMKa ce bmac y HMjaHcaMa 
ppBeHe 6oje m Hajya/bMBMje cy y ciio/baixiHMM Ae/iOBMMa MarawHe 
i'Ae ce rac M36aneH y eKcnao3njn cynepHOBe 1054 xoamhc cyAapa 
ca Me^y3Be3AaHOM MaxepnjoM, 3arpeBa m cnja. /IwHwje KMceoHMKa, 
HMjaHce naaBO-3eaeHe 6oje, bmaa-mbc y yHyxpamxbMM AcaoBixMa 
MarawHe, npeAcraB/bajy M3Bop KOHXMHyaaHor cneKTpa m jaxo cy 
noaapw30BaHe. MexaHM3aM Kojn je OAroBopaH 3a HacraHaic OBe 
eMMCMje 3paaexbaje T3B. craocpoTpoHCKM MexaHM3aM (e/iexipoH 3pa- 
hm xaAa ce bc/imkom 6p3mhom xpehe y jaKOM MameraoM no/by). Ml 
ce CMaTpa 3a Haj6o/by npnpoAHy aa6opaxopwjy 3a npoynaBaibe cmh- 
xpoTpoHCKor MexaHM3Ma 3paneH>a Ha xaaacHMM AyaomaMa oa X ao 
paAMO Ae/ia cneKTpa. IlpBM je obo yoHMO IIIk/iobckm, 1953. roAMHe. 

Ml ce MO>xe nocMaTpaTM ioxobo y pe/iOM oncery e/iexipo- 
MaraexHor cneKTpa. Ioamhc 1948. yoaeHa je jaxa paAno-eMncnja, a 
3paaexbe y X Aeay je otkpmbcho 1964. ioamhc. 36or Tora, Kpa6 Ma- 
xaMHa MMa hcko/imko aoa^thmx 03HaKa, Taurus A, 3C 144 m Tau X-l. 
OayKC y X Aeay cneKTpa je cxoxwHy nyxa Behw oa (fiayKca y oiixmm- 
kom Aeay, a yxyiiHix H3paneH cj/ayKC Ha cbmm xaaacHMM AyxoiHaMa je 
5 x 10 11 //s. Koaancwpajyhe je3ipo 3Be3Ae y pem-py MarawHe CBojwM 
jaKMM MarHeTHHM no/beM y6p3aBa HaeaeKipwcaHe necinpe y oko/im- 
hm noaoBa n eMMTyje 3paneH>e Ay* MaraeTHe oce, xoje je HamyTa y 
OAHOcy Ha ocy poTapnje 3Be3Ae. Kano ce 3eMa,a Haaa3M Ha nmmjm 
Koja ce noioiana ca MaraeTHOM ocom HeyTpoHace 3Be3Ae, iipix/iixKOM 
CBaxe poxapMje ce mo/kc AereKiOBaxM CHaacaH MMnyac 3paneH>a na 
ce OBaj Tnn HeyTpoHCKnx 3Be3Aa Ha3MBa nyacap. Ilyncap yHyTap Ml 
je CBera 10 km y npenHHKy m ancoayxHe MarHMTyAe + 4.5. Ilyacap y 
Kpa6 MaraMHM je npBM nyacap KOMe je npoHal)eH oiitmhkm napxbaK. 
OBa 3Be3Aa, 16 npnBMAHe MaxHixx yAe MMa 03Haxy CM Tauri m nya- 
cnpa Kaxo y paAMO xaKO m y oiixmmkom Aeay cneKTpa ca nepMopoM 
oa 33.085 MMHMceKyHAM. KaKO je CBera hcko/imko ohtmhkmx nyacapa 
no3HaTO, obo je jom jeAaH oa pa3/ioxa 3a MHTeH3MBHa npoynaBaiba 
Kpa6 MaraMHe. 

3Be3Aa Koja je c i Bopnaa MaranHy MMaaa je Macy oa 8 ao 13 Ma- 
ca CyHpa m npopexbyje ce Aa je iipm/imkom eKcnao3Mje ocao6oAM/ia 
cjaj Kojn je npeMaumo cjaj CyHpa 3a oko 4 x 10 s nyTa. Maxepnja M3- 
6aneHa npH/iMKOM eKcao3nje Kpehe ce 6p3MHOM oa 2500 km/s, aok 
ce n/iaBM xaao Kpehe 6p3MHOM oa 1 160 m/s. 


BacHOHa 




YflK - 524.38 


JoBaHa Mi/mii/ifi, 

Kaieflpa 3a acrpoHOMi/ijy, 
MaieMaTHMKH cjiaKy/iTeT, Beorpafl 


TeCHM ABOjHM CMCTeMI/1 - TflC 


YBOfl 

HajMaH>e iio/iOBMHa cbmx 3Be3fla xoje bmhmmo Ha 
He6y upwnaflajy BMinecTpyxMM cncTeMMMa Tj. cmctc- 
MMMa kojm ce cacToje oh flBe m/im Bwme 3Be3fla xoje 
nofl flejcTBOM y3ajaMHe rpaBMTapMje op6MTMpajy oko 
3ajeflHMHKor peH ipa Mace. npoynaBaibe obmx cncTeMa 
OMoryhaBa 0flpeI)MBaH>e BaaoiMx 3Be3flaHMx napaMe- 
Tapa Kao mTO cy Maca, paflMjyc, TeMnepaTypa m np, a 
noniTO cy KOMnoHeHTe obmx CMCTeMa mctot iiopex/ia 
3HanajHM cy m 3a npoyHaBaite eBonypMje 3Be3fla. 

IlpeMa y3ajaMHOM nonoixajy 3Be3«a y ^bojhmm cm- 
CTeMMMa m h an m h y fleTeKTOBaH>a, nene ce Ha: 

• BM3ye/iHo ftBojHe 3Be3fle Hwje cy KOMnoHeHTe Me- 
t)yco6HO flOBO/bHO yfla/beHe na ce Mory bmhctm 
O flBOjeHO. 

• cneKTpocKoncKM flBojHe 3Be3fle xoje ce He Mory bm- 
3yemo fle reKTOBarw Kao flBojHe, a/iw mm ce y cnexTpy 
3anaaca nepMOflMHHO flon/iepoBO noMepaae /iMHMja 
hito je iioc/ieflMpa op6ma/iHor KpeTaH>a. 

• eKHMncHo flBojHe 3Be3fle HMje upaBM/me npoMe- 
He cjaja HacTajy 36or Met)yco6HMx nepMOHHHHMx 
noMpaMehba KOMnoHeHaTa. 

• TecHo flBojHe 3Be3fle (TflC) koh kojmx cy 3Be3fle to- 
hmxo 6/m3y ^a y jesHOM TpeHyTKy tokom eBonypMje 
Moa<e flotiM ho iiperaKaH>a MaTepnje ca jeflHe Ha npyry 
KOMnoHeHTy hito yinne Ha tok h>mxobc eBO/iyu,nje. 
Obm CMCTeMM cy necra m ckhmiicho flBojHM. Taxot)e, 
ohm cy m npMpoflHa /ia6oparopMja 3a lecmpaibe 
AjHHiTajHOBe TeopMje pe/iaiMBHOCTM [1], 

Ti/moBi/i TflC-a 

Maxo HexM HBojHM cmctcmm Mory na HacTaHy rpa- 
BMTaijMOHMM 3apo6/baBan,eM, BetiMHa je Hacxa/ia join 
npM <J)opMMpaH>y npoTO3Be3Ha. Ha c/imu,m 1 cy npMxa- 
3aHa TpM pa3;iMMM i a TMna TflC-a. 3aMMHUi>eHa noBprn, 
npMxa3aHa McnpexMHaHOM /imhmjom, Ha3MBa ce xpM- 
TMHHa PornoBa noBprn xoja npo/ia3M xpo3 flarparoxeBy 
ranxy y xojoj je pe3y/iTama rpaBMTaijMOHMX m peHTpM- 
(Jiyra/iHMx CM/ia jeflHaKa Hy/m. CacTojM ce oh flBa Porno- 
Ba OBa/ia xojM cy cnojeHM y yHyTpaiHH>oj /IarpaHiKOBoj 
raMKM (LI). Y CBaxoM OBa/iy HOMMHMpa rpaBMTapMja 
jeHHe KOMnoHeHTe. Y 3aBMCHOCTM oh nonyiteHocTM 
Pohiobot OBa/ia mm3mo onsojeHM HBojHM cmctcm. npn- 
Ka3aH Ha c/imu,m la, xana cy paflMjycM 3Be3Ha MaH>M oh 
H>MXOBe Met)co6He yna/beHOCTM. y OBaxBOM CMCTeMy 
3Be3ne eBO/iynpajy He3aBMCHo. Axo ce jeflHa 3Be3Ha y 
Toxy eBonypMje parnnpn hobo/bho na nonyHM Pohiob 



OBa/i MMaMO no/i yxoH r raxT h m flBojHM cmctcm (Chm- 
xa 16). 3Be3na nocTaje HecTa6MHHa, noHMH>e na ry6M 
Macy npeKo JIarpaioKeBe Tanxe. TpetiM cnynaj je xana 
o6e 3Be3He McnyHe CBoj Pohiob OBa/i, Tana MMaMO xoh- 
TaxTHM HBojHM CMCTeM (c/iMxa lu,). Obc 3Be3fle MMajy 
3ajeHHMHKM OMO i aM. /IarpaHiKeBa Tanxa je Bp/io 6Mraa 
3a OBe CMCTeMe 3aTo hito ce npeKo H>e npeHOCM HajBehM 
Heo Mace ca jeHHe 3Be3ne Ha npyry. PacTojaite oh LI ho 
3Be3fla Maca Mj n M 2 naio je xao l x m l 2 pecnexTMBHo: 

4 = a[0.500 - 0.227 log 10 (M 2 /M 1 )] 

l 2 = a[0.500 + 0.227 log 10 (M 2 /M 1 )] 

EBonyfluja y TflC-y 


np B o pa3MaTpaMo eBonypMjy 3Be3Ha Mairnx Ma- 
ca y TflC-y (CuMxa 2, /ieBo). EBonypMja noraae y 
OHBojeHOM flBojHOM CMCTeMy, rne xao hito je peneHo 
3Be3ne eBO/iynpajy onsojeHo (C/iMxa 2, neBo, oiynaj i). 
npMMapHa xoMnoHeHTa A je MacMBHMja m 6p>xe eBO- 
nyMpa. Macy ry 6m npBO nyTeM 3Be3HaHor BeTpa, a xana 
y Toxy eBO/iyu,Mje CTMrae y cjia3y ppBeHor pMHa m mc- 
nyHM CBoj Pohiob OBa/i, ohhh m npexo Tanxe LI. LbeHa 
eBonypMja m flaibe ce oflBMja xao na je ycaM/beHa 3Be3Ha, 


O0\ BacHOHa 




Kaaa MCTponm CBoje ropnBO nonurbe «a ce ca>KMMa, 
npecTaje npoTOK MaTepnje upexo LI Ha cexyH^apHy 
3Be3fly B, m KOMnoHeHTa A nocTaje KOMnaKraa 3Be3Aa 
(CnnKa 2, /ieBO, c/iynaj iv). CeKyHAapra KOMnoHeHTa je 
y noneTKy cnopnje eBonynpana noiiiTo je MMa/ia Maity 
Macy, ann KaKo nonnrbe TpaHC(f>ep Mace npexo ranKe 
LI H>eHa eBonyn,nja ce y6p3aBa. Cana OHa Aona3n y 
4>a3y ppBeHor ynHa m Ka«a KOMnoHeHTa B McnyHM CBoj 
PomoB OBa/i, noHMFbe noHOBO rpaHccjiep Mace Ha kom- 
noHeHTy A npexo LI (CnnKa 2, neBO, c/iynaj v). 

Maca He na«a AMpeKTHO Ha KOMnoHeHTy A, Beh 
ce CTBapa aKpeynoHn amck (aKo je KOMnoHeHTa A eBO- 
nynpana y 6eaor nary/bKa) Kojn ne> kh y op6nxa/iHoj 
paBHM m poTnpa 3ajeflHo ca cmctcmom. Ako je KOMno- 
HeHTa A iiocra/ia HeyTpoHCKa 3Be3«a ca jaKMM Maraex- 
hmm no/beM Hehe ce ctbopmtm aKpeynoHn amck Beh he 
ce MaTepnja npeHOCMTM Ay* MarHeTHnx nnHnja cnna 
Ha no/iOBe 3Be3fle. TpaHC<f>epoM MaTepnje Maca joj ce 
noBehaBa Kao m 6p3MHa poTapnje, na KOMnoHeHTa A 
KOHanHo MO>Ke 3aBpuiMTM Kao Bean na-ry/baK, aKo ce 
4>a3a ApBeHor ynHa KOMnoHeHTe B 3aBpniM npe He- 
ro OHa npet)e HaHApaceKapoBy rpaHnyy (1.4M®). Y 
cynporaoM HacTaje eKcnA03nja cynepHOBe rana la 
n ocTaje HeyTpoHCKa 3Be3Aa ca oia6nM MarHexHixM 
no/beM. npw/iMKOM eKcnA03Mje cynepHOBe mo>kc nohn 
AO pa3apan>a cncTeMa (CnnKa 2, neBO, cnynaj vi). Y 
c/iynajy Aa Maca 3Be3Ae npet)e 3M® OHa he Konancnpa- 
tm y ApHy pyny. 

Y 3aBHCHOCTM oa Tora KO/mKy je Macy riMana y 
TpeHyTKy OABajan>a oa PomoBe noBpmM KOMnoHeHTa B 
MO>Ke Aa 3aBpniM Kao: 6enn naTyn>aK, HeyTpoHCKa 3Be3- 
Aa (y tom cnynajy AO/ra3M ao paaaparba cncTeMa). 

Y cnynajy 3Be3Aa Maca Betinx oa 15M®, npBM 
Aeo eBonypnje ce onenja Kao koa 3Be3Aa Mannx Maca 



Oii/ixa 2 . EBonypnja y TflC-y. EBonypnja 3Be3fla 
Mannx Maca-neBO, eBonymija 3Be3fla BenriKiix 
Maca-flecHO. 


(CnnKa 2, AecHo, c/iynajeBn i-iv), ann KaA cexyHnap- 
Ha KOMnoHeHTa McnyHM CBoj Pohiob OBa/r, nopeA ry- 
6nTKa MaTepnje nyTeM 3Be3AaHor BeTpa, Aona3H n ao 
npeTaKan>a npeKO JIarpaHXceBe raHKe. MaTepnja naAa 
Ha npnMapHy KOMnoHeHTy Koja je Beh riocxana kom- 
naKraa 3Be3Aa n AO/ia3M ao 3panerba y X Aeny cneKTpa 
(CnnKa 2, accho, cnynaj v). CeKyHAapHa 3Be3Aa y Ha- 
CTaBKy eBonypnje npo/ia3n Kpo3 <j>a3y ijpBeHor ynHa, 
ry6n HajBehn Aeo CBoje Mace n ca npecTaHKOM peaxynja 
y je3rpy nocTaje MacnBHa xennjyMCKa 3Be3Aa (CnnKa 2, 
AecHO, cnynaj vi). IIoa A^JCtbom rpaBHraynje 3Be3Ae ce 
npn6nn>KaBajy, npexnna ce eMncnja X-3paneH>a, CTBapa 
ce 3ajeAHnnKM OMOxan Kojn nocTaje BMA/bUBa MarnnHa. 
OBaKBa xennjyMCKa 3Be3Aa ce Ha3nBa Bon(f>-PajeoBa 
( Wolf-Rayet ) 3Be3Aa. 

Ako je pannjyc npnMapHe KOMnoHeHTe Man>n oa 
5% pacTojan>a n3Met)y 3Be3Aa, MaTepnja Hehe nac™ am- 
peKTHO Ha H>eHy noBpmnHy Beh he CTBopnTn aKpeyno- 
hh amck. Ha MecTy TAe MaTepnja ynapa o amck CTBapa 
ce „Bpyha nera”, necrnye raca ry6e CBojy eHeprnjy n 
iiOHnrby Aa ce cnnpanHO cnyniTajy Ka noBpmnHn 3Be3- 
Ae. 36or cyAapa necTnya n TyphyneHynje y AncKy, Aeo 
KnHerMMKe eHeprnje ce npeTBapa y TonnoTHy Koja ce 
eMnTyje Ha paannHHxnM TanacHHM Ay*MHaMa, Koje 
pacTy oa yHyTpaniH>e Ka cno/bamrboj rpaHnyn noniTO 
TeMnepaTypa onaAa y tom CMepy. Ako je KOMnoHeHTa 
A nocTana 6enn naTyn>aK, 3panen>e Koje ce ocno6at)a 
npn yAapy necTnya y noBpmnHy 3Be3Ae he 6 mtm y 
bhahjHbom Aeny cneKTpa, a aKO je y nnxarby HeyTpoH- 
CKa 3Be3Aa eMHTOBahe ce X-3paneH>e. 

Be/ii/i naTy/biji/i y TflC-y 

Ako je npnMapHa KOMnoHeHTa y T,E(C-y 6enn 
na'ry/baK, Kao pe3ynTaT mokcmo aoBmtm naTy/bacry 
HOBy, K/iacnHHy HOBy nnn cynepHOBy. 

Tlamyibacme HOBe npnnaAajy rpynn KaTaKnn3- 
mmhhmx hobhx. OAnMKyje mx M3HeHaAHa, ann pena- 
tmbho Mana npoMeHa cjaja oa 2 m ao 5 m . 3a pa3nnxy oa 
cynepHOBMx OHe npe>KMBe ocno6at)arbe eHeprnje na ce 
eKcnno3nja iiOHaB/ba. Epynynje Tpajy oa 5 ao 20 AaHa, 
a nepnoAH n3Met)y h>mx cy oa 10 ao 100 AaHa (30 - 300). 
Y3poK eKcnno3nja je M3HeHaAHO noBehan>e CTone KojoM 
MaTepnja nporane Kpo3 aKpeynoHn amck. OHa iiOHnrbe 
y xnaAHnjnM, ciio/bauirbMM AenoBMMa Ancxa, n uinpn ce 
Ka TonnnjnM, yHyxpaiurbHM na je 3paneH>e y bha/bhbom 
Aeny cneKTpa npaheHO UV-3paneH>eM. 

Jom yBeK Hnje pa3janiH>eH MexaHM3aM noBeharba 
npoTOKa Mace Kpo3 amck. JeAaH oa Moryhnx cyeHapnja 
jecTe nepnoAHHHO iipennaB/baBarbe PomoBor OBana 
y3poKOBaHO HecTahnnHomhy y cno/baum>nM cnojeBMMa 
ceKyHAapHe 3Be3Ae. OBa HecTahnnHOCT mwkc 6mtm no- 
cne Anya 30He AennMHHHO joHM30BaHor BOAOHMKa, Kojn 
HaroMnnaBa n ocno6at)a eHeprnjy, aKo ce OHa Hana3M 
AOBO/bHO 6nn3y noBpmnHe. Mel)yxnM, noniTO je cexyH- 
AapHa 3Be3Aa Hecxo 3Be3Aa rnaBHor HM3a cneKTpanHe 
Knace G, OBa 30Ha Monce Aa 6yAe cyBnme AyhoKo Aa 6n 
npoM3Bena HecTahnnHocT. 

flpyrn cpeHapno Kance Aa bmcko3hoct amc- 


TECHO flBOJHM CMCTEMM - TflC 


BacnoHa 



Ka oflpet)yje cTony KojoM he ce Maxepnja cuyimaTM 
Kpo3 amck. IIIto je HM>Ka Henpo3paHHocT, KacHMje je 
x/ial)eH>e, HM>Ka je TeMnepaTypa, MaH>a je bmcko3hoct, 
na je oxiiop op6wTa/iHOM Kpexaiby raca Maxbw m oh ce 
HaroMM/iaBa y AMCKy. Ca noBehaH>eM Henpo3paHHOCTM 
pacTy TeMnepaTypa m bmcko3hoct m Maca c/io6oa- 
ho naAa Kpo3 amck. LlepnoAMHHnM noBehaBan>eM m 
CM axbMBaxbeM bmcko3hoctm npoM3BOAe ce xa/iacn Kojn 
AOBOAe ao eKcn/i03nja. flo HecTabM/mocTM AO/ia3M 3a- 
to mro ce HaroMM/iaBaH>eM MaTepnje cnopo 3arpeBa 
ciio/bauixbM amck, a oc/io6at)aH>eM ce x/iaAM. OBaj Mexa- 
HM3aM He OATOBapa bc/imkhm cTonaMa aKpeu,nje. 

Op6nra/iHM nepnoA naTy/bacTwx hobmx ce Kpehe 
M3Met)y 76 min m 16 h . 3aHMM/BMBo je Aa hh jeAaH Ae- 
TeKTOBaHM CHCTeM HeMa nepnoA M3Met)y 2.25 h 2.83 h . 
Koa naTy/bacTMx hobmx OMoran HMje AexeKioBaH. 
Be/m naiy/bi/M y ABojHMM CMCTeMMMa MMajy Macy 
oko 0.85M® (ycaM/beHM 0.6M®). HajBehn Aeo cbct- 
zioctm naTy/bacTMx hobmx noTMne ca aKpeu,noHOx 
AMCKa. Y MMpHOM nepMOAy OHe eMMTyjy UV m tbpao 
X-3paneH>e. 

Knacunne HOBe KapaKTepniue npoMeHa cjaja 3a 8 
AO 12 MarHMTyAa. JIyMMH03H0CT HOBe nopacTe Bpzio 
6p30. MaKCMMa/iHa ziyMMH03H0CT MOMce Aa aoctmthc 
105L®, a eHeprMja Koja ce oc/io6oam Ha cbmm xa/iacHMM 
AyMCMHaMa 3ajeAHo y poxy oa 100 Aam je oko 10 45 erg. 
y 3aBMCHOCTM oa 6p3MHe onaAaH>a cjaja Ae/ie ce Ha 6p3e 
m cnope HOBe. Koa 6p3Mx hobmx cjaj onaAHe 3a A B e 
MarHMTyAe y poxy oa hcko/imko HeAe/ba aok je cnopM- 
Ma noxpe6HO oko cto AaHa. 

flaKjie, KaAa je y TflC-y npMMapHa KOMnoHeHTa 
eBO/iynpa/ia y 6e/iox naxy/bKa, a ceKyHAapHa AOiu/ia y 
4>a3y ApBeHor ijMHa m ncnyHM/ia Pohiob OBa/i, AO/ia3M 
AO nperaKaxba OMOiana 6oxarox boaohmkom npeKO 
TanKe LI. Boaohmk ce HaroMM/iaBa Ha noBpmnHM 6e/ior 
nax y/bKa, cahnja ce m 3arpeBa, a x yp6yaeHTHO Meuiaxbe 
ohorahyje OBaj czioj yx/beHMKOM, a30T0M n kmccohmkom. 
KaAa 7iyMMH03H0CT npelje rpaHMpy oa 10 38 erg npMTM- 
caK 3paneH>a MO>Ke Aa M36au,n aKpeu,noHM Maxepnja/i y 
oko/ihm npocTop. CaMO 10% BOAOHMKOBor czioja 6nBa 
M36aaeHO eKcnao3MjoM hobc. Obo je (f>a3a xMApoAMHa- 
MMHKor M36aAMBaH>a Koja AOMMHnpa koa 6p3Mx hobmx. 
riocae H>e ce ycnocxaB/ba xMApocxaxnHKa paBHOTe>Ka 
m noHMH>e cj)a3a xMApocxaTMHKor caropeBaiba. OBa 
4>a3a je Bpao 6nxHa 3a cnope HOBe m y H>oj ce npon3- 
boam eHeprnja KOHCTaHTHOM cTonoM. Tlocae hcko/imko 
MeceAM oa noneiKa OBe 4>a3e M36aneH je m iiocaeAix>M 
c/ioj aKpei/MOHOx AMCKa. Oa3a ce 3aBpmaBa, 6ea m 
naxy/baK iioaMXbe Aa ce x/iafln m cmctcm ce Bpaha y 
MMpHy KOHijjMrypaAMjy y Kojoj upoi/ec aKpei/Mje noHO- 
bo noHMH>e. 

HaroMMaaHM Maxepnja/i ce M36apyje y BMAy /ion- 
tm Bpeaox raca 6p3MHaMa oa hcko/imko CTOTMHa ao 
HeKo/iMKo xix/baAa km/s. Ko/mnnHa M36aneHor raca je 
MCTa 3a cnope m 6p3e hobc, aan je 3a OBe Apyre 6p3MHa 
Tpn nyTa Beha. OBa aoina Bpeaox raca npoaa3M Kpo3 
Tpn pa3/iMHM ie 4>a3e. IlpBa je oiitmhkm rycTa cj>a3a Koja 
Tpaje HeKoaMKo AaHa m 3aBpmaBa ce KaAa bma^mbm 
cjaj AOCTMTHe MaKCMMyM. y oBoj <f>a3M BaTpeHa aoin a 


3pann Kao u,pHO xe/io Ha reMiieparypn 6000 - 10 000 K 
m cBeraocT Aoaa3M m3 n>eHe (jioioccjiepe. JBycKa OA6a- 
aeHor raca HacraB/ba Aa ce nrapn, nocTaje CBe pel) a aok 
KOH anHO He nocTaHe npoBMAHa. TaAa iiOHMXbe ohtmhkm 
peTKa cj)a3a. KaAa TeMnepaTypa umpeher raca naAHe 
Ha 1000 K ymeHMK ce 3ryniH>aBa m ifiopMMpa npamMHy 
Koja ce cacTojn oa 3pHa ipacjinxa. OopMwpaxbe oiitmh- 
km rycTe Mar/iMHe 3aMpanyje m/im nornyHO caKpMBa 
6e/ior naxy/bKa. Eo/iOMexpnjcKa ziyMMH03HOCT hobc 
(penoKyimo 3paneH>e Ha cbmm xa/iacHMM Ay>KMHaMa) 
ocTaje KOHCTaHTHa CBe aok 6eziM nary/baK npoM3BOAM 
eHeprMjy. 

KapaKTepMCTMKe nojeAMHaHHnx hobmx (MaKCMMyM 
ayMMH03HOCTM, CTona onaAan>a cjaja, npMcycTBO 6p3Mx 
(jiayKTyai/Mja y cjajy, HecTajan>e hobc Ha xa/iacHMM Ay- 
/KMHaMa y bma^mbom Ae/iy cneKTpa) ce Met)yco6HO 
pa3/iMKyjy oa CMCTeMa ao CMCTeMa. 

Cynepmee ac/immo Ha ran I Koje HeMajy boaohmko- 
Be /iMHMje y cnera-py m TMn II Koje mx MMajy. CynepHOBe 
TMna I Ae/iMMO join Ha TMn la Koje MMajy jaKe /inHnje Sill 
m Ha TMn lb axo nocTojn npncycTBO /iMHMja xe/injyMa m 
TM n Ic axo He nocTojM. CBe cynepHOBe TMna la norany 
M3 TecHO ABojHMx CMCTeMa. Mory ce npoHatui y cbmm 
TM noBMMa ra/iaKCMja. TMn la HajBepoBaTHMje HacTaje 
eKcn/io3MjoM yr/bo-KMceoHMHHor 6e/ior naxy/bKa Koja je 
noc/ieAMi/a aKpei/nje y TflC-y. KaAa 6e/in nax y/baK ao- 
CTMrHe Macy oa 1.3M® nonnibe caropeBan>e yx/beHMKa y 
AeHTpy 3Be3Ae, noBehaBa ce TeMnepaTypa m AereHepnca- 
ho je3rpo iiOHMXbe Aa ce rnnpM. CaropeBan>e yx/beHMKa 
ce noMepa Ka noBpuiMHM n jeAHa no/iOBMHa Mace ce npe- 
TBopn y i BO>Kl)e npe Hero ce AereHepapMja je3rpa otk/io- 
hm (3aycTaBM). Y obom upopecy ce oc/io6oam eHeprnja 
AOBO/BHa Aa nopeMeTM 6e/ior nax y/bKa m aobcac ao cy- 
nepHOBe TMna la. OBe cynepHOBe Mory Aa ce MCKopnc i e 
Kao CTaHAapAHe CBehe 3a OApeI)MBaxbe xa/iaKiMHKMx 
Aa/bMHa. 

CynepHOBe TMna lb m Ic cy eKcn/io3Mje 3Be3Aa ca no- 
He i HOM MacoM Ha r/iaBHOM HM3y oa oko 20M® koa Kojnx 
je boaohmhhm OMOian OAbaneH y TOKy eBO/iyi/Mje m/im 
nyTeM 3Be3AaHor BeTpa m/im npeTaKan>eM Mace y TflC-y 
ocxaB/bajyhM oro/beHO je3rpo xe/iMjyMa. EKcn/i03Mjy 
noKpehe Ko/ianc AereHepMcaHor rB03AeHor je3rpa. 

HeyTpoHCKe 3Be3fle i/i Lupine pyne y TflC-y 

Ako jeAHa 3Be3Aa y CMCTeMy eKcn/iOAnpa Kao cy- 
nepHOBa pe3y/iTaT Mo/Ke 6mtm HeyTpoHCKa 3Be3Aa m/im 
ApHa pyna Koja opbMTMpa oko cbox upa/ noi/a. fla He 
6m aoih/io ao pa3apaH>a CMCTeMa npM eKcn/io3MjM cy- 
nepHOBe Maca Koja je M36aneHa Mopa 6mtm Man>a oa 
no/iOBMHe iionexHe Mace CMCTeMa. flBojHM cmctcm ca 
HeyTpoHCKOM 3Be3AOM MO>Ke Aa ce Ao6Mje m rpaBMTa- 
Amohmm 3apo6/baBaibeM Tj. KaAa ycaM/beHa HeyTpoH- 
CKa 3Be3Aa npofie aobo/bho 6/iM3y HeKe Apyre 3Be3Ae Aa 
MO/Ke 6mtm 3axBaheHa h>chmm xpaBMrau.MOHMM no/beM. 
Obo 3axBaTan>e je HajecjiMKacHMje y perMOHMMa KojM cy 
rycTO Hace/beHM 3Be3AaMa Kao ihto cy r/io6y/iapHa jaTa. 
Ako HeyTpoHCKa 3Be3Aa MMa c/ia6o Maraeno no/be, Koje 
Hebe y noTnyHOCTM nopeMeTMTM CTBapaibe aKpei/MOHOx 
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pnoca, MaTepMja he ce raroMMjiaBaTM Ha noBpmMHM 
3Be3fle m Kapa ce ranpaBn caoj BopoHMKa 03 hcko/imko 
MeTapa noaaKo he nonem H>eroBO caropeBaite MeTap mc- 
nop noBpmMHe oioja. MeTap uciiop Tora noMehe (Jiyswja 
xeawjyMa Koja je eKcii/i03MBHa m y poKy op caMO hcko- 
hmko ceKyHflM ocao6at)a ce eHeprnja 03 npHOjinacHo 10 39 
erg. fleo ocao6ot)eHwx X-3para mcokc 6mtm ancophoBaH 
y axpepMOHOM piracy m peeMMTOBaH Kao BMpraraa cbct- 
aocx. HapepHM caoj BopoHMKa ce raroMnaa 3a BpeMe op 
HeKonMKo caTM po jepHor paHa na poaa3w po join jepra 
eKcnao3nje X-3paKa. 

Ako je jepHa KOMnoHeHTa pBojHor cncTeMa up Ha 
pyna, aKpepwjoM MaTepiije Ha H>y xaKot)e Mory 6mtm 
npoM3BepeHM X-3papn. MpeHTM<f>MKOBara cy pBa tm- 
na cncTeMa ca X-3paueH>eM. Yo6HrajeHHjM TMn cy ohm 
cmctcmm Kop Kojnx je ceKyHpapHa 3Be3pa Mane Mace, 
LMXB ( Low-Mass X-ray Binary). Obm cmctcmm npoM3- 
Bope 6a,ecKOBe X-3paKa. IlomTo je ceKyHpapHa 3Be3pa 
MaaMx pMMeH3Mja, pa 6m pornao po iipeiaKaH>a Mace, 
KOMnoHeHTe Mopajy 6mtm Bpao 6aM3y na cy ophnTaaHM 
nepnopn obmx cncTeMa M3Met)y 41 min m 9.8 para. CncTe- 
mm Kop Kojnx je ceKyHpapHa 3Be3pa Behe Mace 30By ce 
MXRB ( Massive X-ray Binary). IIoaoBMHy obmx 3 Be3pa 
HMHe X nyacapM (nyacapn X-3paueH>a). Op6maaHM ne- 
pMopM cy mm op 21 - 581 para. rax m Kap He npenaaBJtyjy 
Poihob OBaa, jaKM 3Be3paHM BeTpoBM Mory pa npoM3Bepy 
TpaHC<J)ep MaTepnje poBoa>aH 3a CTBapan>e X-3paxa. Obm 
cmctcmm cy npoM3Bop HopMaaHe eBoayuuje pBojHMX cm- 
CTeMa pox LMXB Moxce pa racTaHe m rpaBM i aij.MOHMM 
3apo6a,aBan,eM. 

Kapa ce popM, ycaMn>eHM nyacap mm 3 jaxo MaraeT- 
ho noa,e. Oho My tokom xcMBOTa ycnopaBa poTapnjy. 
TaKot)e m caMO caa6n. Ha Kpajy oh he ce yracnTM. 
Me^yTMM, axo ce nyncap Hara3M y TflC-y, iipexaKaibeM 
Mace ca npaxnopa npexo axpepMOHor pncra, H,eroBa Ma- 
ca ce noBehaBa Kao m momcht MMiiyaca. Ako je aKpepnja 
poBoa,HO cnopa, MarHerao 110/be nyacapa he ocaaOnxM 
totimko pa ce oh y6p3aBa po ijiaHxacxMHHnx 6p3nra m 
noHOBO iiOHMH>e pa eMMTyje papno 3paKe. flBojHM iiya- 
capn cy paan m noTBppy AjHiHTajHOBoj onniToj TeopnjM 
penaTMBHOCTM Koja npepBnl)a pa he y6p3ara MacMBHa 



C/ii/iKa 4. LUeMa nyacapa. 


rea a eMMTOBaTM rpaBMxapMOHe xaaace. Obm TaracM he 
nonyT cBeraocTM ophocmtm eHepmjy M3 Tera Koja mx 
eMMTyjy ihto pobopm po npoMera op6wie pBa MacMBra 
xeaa Koja Kpyxce jepHo oko ppyror. OBaj ecJieKax je 3ana- 
aceH Kop CMCTeMa PSR 1913+16. 

3aK/byMaK 

Kapa je y nMTaH>y ycaMa,eHa 3Be3pa, H>eHa eBoay- 
pnja 3aBMCM op Mace ca KojoM ce ora popM m H>eH nyT 
ce Maite BMine 3Ha op noneTKa na po Kpaja H>eHor >km- 
BOTa. Mel)yTMM, Kapa MMaMO 3Be3py y pBojHOM cncTeMy, 
H>eH 5KMBOT HMje TaKO jepHOCTaBaH M IipaBOHMHMjCKM. 
KaKO he OHa 3aBpuiMTM y mhotomc 3aBMCM m op H>eHor 
iipaiMopa Kao m op H>eHe nonexHe Mace. Kao ihto cmo 
BM pean, 3Be3pe y tccho pBojHMM CMCTeMMMa Mory 3aBp- 
himtm cBoje >KMBOTe Ha cneKTaKyrapaH h an m h m CBara- 
ko, eBoaypMja 3Be3pa y TflC-y raM npyaca mhoto BMine 
3aHMM/bMBOCTM Hero eBonyunja ycaMn>eHe 3Be3pe. 
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M2 - 36 i/ijeHO jaTO 


1/lcTopuja 

I7io6y/iapHO jaTo, M2 npBM nyT je nocMaTpaHo 11. cenTeM6pa 
1746. roflMHe. 3acnyacaH 3a OTKpwhe je >KaH-floMMHMK Mapanpn 
( Jean-Dominique Maraldi), Mapa je MeTa H>eroBor nocMarpaH>a Te 
BCMepn 6i4/ia KOMeTa Kojy je paHMje Te ropnHe oncpno pe IIIe30 
(de Cheseaux). Mapanpn je o6jeicaT oimcao Kao „OKpyrao, jacHo 
fle<j)MHMcaH m cjajHMjM Ka pempy, npeaHMKa oko 4' - 5', 6e3 3Be3- 
pa y CBojoj okotimhm, y pe/iOM bmphom no/by re/iecKona. Obo 
mm je 6 wao BeoMa vypHO, jep cy MarjiHvacTH o6jeKTM yraaBHOM 
OKpyMceHM 3Be3flaMa caa6or cjaja Koje OHMiviepaHO cBojoM MacoM 
m cjajeM yTMay Ha caMy MaraMHy”. 

Ulapa Mecnje, 14 ropMHa HaKOH MapanpnjeBor nocMaTpaita 
noHOBO „OTKpMBa” M2 Kapa ce jepHe hoIlm 6 aBMO /iobom Ha ko- 
MeTe. Ca 3 HaBHiM pa je Mapa/ipn npBM nocMaTpao OBaj o 6 jeKaT, 
Mecnje My npM 3 Haje npBeHCTBO y OTKpMhy. MHTepecaHTHO je pa 
ra je y cbom nocMaxpaMKOM pHeBHMKy onncao totobo Ha mctm 
H aHMH KaKO je to yHMHMO m Mapa/ipn. 

IopMHe 1779. roflMHe, BM/mjeM Xeprnea M2 onMcyje Kao 
„jaTO BeoMa 36MjeHMx, M3y3erao Ma/mx 3Be3pa”. BberoB cmh, IJoh, 
nopepno je M2 ca „xpnoM necxa” m popaje „Te/iecK0iT0M op 9 wma. 
y CTaH>y caM pa bmpm nojepMHanHe 3Be3pe. BeoMa aeno jaTO, ca 
3Be3flaMa 12, 13 m 14 bc/imhmhc oHMmepHo ccjiepHO pacnopetjeHe, 
nocMaTpaHo Ka pempy, cjaj jaTa pacTe m npeTBapa ce y 6/becaK 
CBeraocTM”. 

ACTpC>4>M3MKa 

rao 6 yaapHO jaTO M2 ce Haaa 3 M Ha ypa/beHocm op 40 850 
CBeTTiocHMx roflMHa. CacTojM ce op oko 1 550 000 3 Be 3 pa yKynHe 
Mace oko 900 000 Maca CyHpa pok je npeaHMK jaTa 190 CBeraoc- 
hmx ropMHa. Op cbmx rao 6 yaapHMx jaTa y MecnjeoBOM Karaaory 
M2 je „Hajryintie”, hito ra CBpcTaBa y Kaacy II 1 . Obo jara cappxoi 
30 no 3 HaTMX npoMeH/bMBMx 3 Be 3 pa (Kaaca RR Lyrae, W Virginis 
m RV Tauri), npBy op h>mx je OTKpno 1895. ropMHe Eej/m ( Solon 
Irving Bailey). 


1 IOiacM<j>MKaaMjy rao 6 yaapmix jaTa ypapiiaM cy IHeium a Cojep (H. Shapley 
and H.B. Sawyer) KnacMijiKKapMja ce cacTojM on pmmckhx 6 pojeBa y pacnoHy on I 
(Hajrymhe rao 6 ynapHo jara) no XII (Hajpa 3 yl)eHMje rao 6 yaapHo jaTo). 

Kaace I, II m III - BMn/bKBa BeaMKa rycTMHa 3Be3na y pempanHOM peay ca xaaooM 
rajn cjaj onana y (jiymcpujH ynaa>eHoc™ on peirrpa 

Kaace IV, V h VI - join yBex yo>ubMBa Beanica pempanHa rycTMHa 3Be3na ca 
yoHa>KBMM 3HapMMa pacTypaita 

Kaace VII, VIII m IX - rycTMHa 3Be3na yHyTap jaTa je xoMoreHa w 6e3 KompacTa 
Kaace X, XI u XII - noBpniMHCKH cjaj jaTa je xoMoreH 6e3 yoan>MBor rpynncaH>a 
3Be3na y peHTpaaHOM neay jaTa 
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Tan/iapa EorflaHOBnli, 


KBa3M-3Be3AaHM o6jeKTM 


Pa3Boj paflMO-acipoHOMMje y ppyroj iio/iobmhm 
neTppeceTMx ropMHa jepHO je op Haj3HaMajHnjnx Ha- 
y^HMX flocTMi Hyha pBapeceror Bexa. Ilpe pa3BMTKa 
OBor pena acTpoHOMnje, CBa 3HaH>a o npocTpaHcraM- 
Ma CBeMMpa noTMpa/ia cy m 3 nocMaTpaita y bm^mbom 
pe/iy cneKTpa. Papno-Te/iecKonn oMoryhn/iM cy no- 
mep y BacwoHy Ha ra/iacHMM py>KMHaMa pa/iexo op 
onTMHKMX. MHora HeoneKMBaHa m M3HeHat)yjyha 
OTKpMtia nojaBM/ia cy ce ynopepo ca MoryhHomhy 
McnMTMBaH>a florae HeBMfl/tMBor CBeMnpa. 

„5o>Ke, pafluo-3Be3fla!" 

y /ieTo 1960. roflMHe M/iapM pafluo-acTpoHOM ca 
Ka/rrexa ( Caletch ) flomao je y oncepBaTopMjy Mayra 
Ila/iOMap (Mount Palomar) y Ka/mcjiopHMjM m o6paTno 
ce A/ieHy CeHpnpy ( Allan Sandage ) ca npep/ioroM fla 
My noMorHe oko nperanijiMKapnje join HeoOjaBibeHnx 
paflwo-o6jeKaTa. CeHpnp ra je opyineB/beHo npn- 
xBaTMO. MMe M/iapor paflMO-acTpoHOMa 6m/io je Tom 
MeTjy3 (Tom Mattxews). 

Tokom iiocMarpaiba y aBrycTy m ceraeM6py 
CeH-flwy je ynpaBno na/iOMapcKM re/iecKon npen- 
HMKa 200 MHMa Ha M3Bop 3C 48 y ca3Be>Kt)y Tpoyraa 
( Triangulum ). MeTjy3 je ynopepno pa3BMjeHy cJioto- 
n/iony ca /ioKapnjoM paflMO-M3Bopa. KoopflMHaTe cy 
ce rioK/ioriM/ie Ha c/ia6aniHoj ran km inecHaecTe Mar- 
HMTyfle. 3Be3fla flo cafla HMKafla HMje 6n/ia papno- 
M3Bop. Ilpeflao je cjiOTO-n/iony CeHpnpy hcko/imko 
flaHa xa-CHMje y3 KOMeHTap: „Boace, papMO-3Be3pa!” 

Tpe6a/io je yTBpflMTM acrpoHOMCKy npMpopy 
OBe „3Be3fle”. To je Hen36e>KHo yK/bynnBa/io Mepeite 
cnerapa 3paneH>a 3Be3fle. M3Bop 3C 48 je flao Heone- 
KMBaH cneraap - 3panno je HeBepoBaTHe ko/immmhc 
eHepraje y n/iaBOM m yrapa/ByOMHacTOM fle/iy cneK- 
Tpa. IlomTO je 3aTMM chmmmo peTa/BaH cneraap 3C 
48, CeHflMp je 3aK/bynMO fla ce chhmjlchc cnerapa/iHe 
n MHMje He noK/iaiiajy hm ca jeflHMM cKynoM cnera 
TpanHMX /iMHMja no3HaTMX e/ieMeHara. Ta/iacHe py- 
>KMHe CHMM/beHMx cnerapa/iHMX /iMHMja M3raefla/ie cy 
Kao OTMCflM npcTMjy Heno3HaTMx e/ieMeHaTa. CeHpnp 
je TaKotje orapno fla cjaj 3C 48 Bapnpa m flo 50% y 
TOKy 24 naca. 3Ha/io ce fla TaKo Moxce BapnpaTM cjaj 
3Be3fla, a/in He m ra/iaKcnja. Bn/ia je to 3aMcra nyp- 
Ha „3Be3fla”. IlpBM nyT je o OTKpnhy „paflMO-3Be3fle” 
o6jaB/beHa BecT y „Say and Tell”, MapTa 1961, y BMfly 
caonniTeiba, M3BaH npepBntjeHor flHeBHor pefla ca 
107. CKyna AMepnHKor acTpoHOMCKor flpyuiTBa, op- 
pacaHor ofl 28. flo 31. peu,eM6pa 1960. roflMHe. 


flpyra TaKBa „3Be3pa” 6n/ia je OTKpMBeHa 1962. 
roflMHe Kafla cy acTpoHOMM ca Aycrpa/injcKe Hapno- 
Ha/iHe paflMO-oncepBaTopMje nocMaxpa/iM o6jeKar 3C 
273. Mckopmctmbihm iiOMpaMeibe M3Bopa MecepoM, 
Kojn je y flaTOM TpeHyray 6/ioKMpao paflMO-M3Bop, 
oflpeflM/m cy TanHy no3MpMjy M3Bopa, a 3amM ra no- 
TpaxcM/iM Met)y no3HaTMM, ohtmhkmm M3BopMMa. Kao 
m y c/iynajy 3C 48, cneraap je capp>Kao hm 3 cjajHMx 
/iMHMja Koje hmko HMje Morao pa MfleHTMcjiMKyje. 

MapTMH IIImmt ( Maarten Schmidt ) je 6 mo Ha npa- 
ry pa opycTaHe op peiiiMcj/poBaiba 6n3apHMX /iMHMja 
3C 273, Rapa je npeno3Hao Beh mhoto nyTa bm1)ch 
hm 3 /iMHMja BopoHMKa. JeflMHa pa3/iMKa 6M/ia je hito 
cy ce /iMHMje BopoHMKa Ha/ia3M/ie Ha „norpemHOM” 
Kpajy cnerapa, y ppBeHOM pe/iy. M3panyHaTM ppBe- 
hm noMaK pao je BpepHocT z = 0.16, /iMHMje cy 6nne 
noMepeHe 3a 16% y opHocy Ha CBojy /ia6o/iaropnjcKy 
Ta/iacHy pyacMHy. To je 3Hann/io pa „3Be3pa” op Hac 
,,/iera” 6p3MHOM 47 000 km/s m pa je ypa/beHa bm- 
me op 1.5 MM/mjapflM roflMHa. Bmo je to HajcjajHMjn 
m Hajpa/bM o6jeKaT y CBeMnpy. Y6p30 ce noKa3a/io 
fla 3C 48 MMa ppBeHM noMaK op naK 37%, opHOCHO 
6p3MHy op naK jepHe Tpetume 6p3MHe cbct/ioctm m pa 
je ypa/beH 4 MM/injappe ropMHa. 

Y nacapeHM ce Myn>eBMTO upony/io pa je hchito 
3aMCTa HecBaKMpaiHH>e npoHat)eHO. IIImmt je pornaB- 
ihm Kyhn, Ha HecaBpmeHOM eHraecKOM ikchm peKao 
pa ce HeniTo „yacacHo” pecn/io. Tapa je cxBaTMO pa je 
y CTBapn xTeo pa Ka>Ke „npepnBHo”. 

JlncTa o6jeKaTa ce iipopy/KM/ia. floOn/in cy MMe 
KBa3M-3Be3paHM paflMO-M3BopM (eHra. quasi-stellar 
radio sources), Koje cy HacMHM (HACA) (j)M3M L iapM, 
Ha onniTe HesapoBo/Bcrao, CKpaiM/m Ha „KBa3apM”. 
KacHMje, ca ca3Han,eM pa HMcy cbm o6jeran K/iace jaKM 
papMO-M3BopM, MMe je npoMemeHo y KBa3M-3Be3paHM 
o6jeKTM. y obom M/iaHKy ycBojMheMO KOHBeHflMjy pa 
TepMMH KBa3ap npepcTaB/Ba MMiaBy K/iacy o6jeKara 
(eHra. quasi-stellar objects, aKpoHMM QSO ). 

Ha oncepBaTopMjaMa je 3aB/iapa/ia npaBa 3/iaT- 
Ha rpo3HMpa. Mhotm acTpoHOMM nocTa/iM cy Bem- 
tm /ioBpM Ha KBa3ape. npecKaKa/in cy jepHM ppy- 
re nocTaB/BajyliM peKoppe y ppBeHMM noMapMMa. 
MeTjy30B 3C 273 nocTao je Haj6/in>Kn, ophocho 
HajM/ia^M KBa3ap. 

Ifle KBa3api4 >Ki/iBe 

KBa3apn Mopajy 6mtm BeoMa cjajHM o6jeKTM c 
o63npoM Ha HMH>eHMpy pa mx mo/kcmo BMpera yn- 


■J6\ BacHOHa 



KBa3ap, yMemi/iHKa Bi/131/ija 


pKoc BeHMKMM ,ija;bMHaMa Ha KojMMa ce Haaa3e. 
npopemyje ce fla „3aarao flo6a” KBa3apa nampa M3 
nepnofla Kafla je CBeMnp 6 mo nempn nyTa Maatjn. 
To 6m y3 aKTyenHy npeTnocTaBKy o CTapocTM cBe- 
MMpa ofl TpMHaecT MManjapnn roflMHa 3Hannao fla 
CBeraocT ofl KBa3apa Ka HaMa nyTyje 10 m BMme 
MMHMjapflM roflMHa. 

3a OBe cjajHe o6jeKTe ce flyro BepoBaao fla cy 
cjajHa je3rpa aKTMBHMX raaaKCMja. TaKBy cyMH>y je 
npo6yflMO MaranHacm Tpar Ha <|>OTorpa(])MjaMa He- 
kmx or KBa3apa, xojM je TyManeH Kao pacnpocTpTM 
MaTepnja a caa6or cjaja Kojn 6m Morao npMnafla™ 
MaTMHHoj raaaKcnjn KBa3apa. OcaMflecerax ro- 
HMHa acTpoHOMM cy flo6nan cneKTap OKpyaceH>a 
KBa3apa, 6mo je to ancopnpnoHM cneKTap 3Be3fla, 
npeno3HamMBa anHHa KapTa raaaKcnje. Y CBaKOM 
oh caynajeBa, ancopnpnoHe anHnje raaaxcnje MMa- 
ae cy mctm ppBeHM noMax Kao m cmmcmohc anHnje 
KBa3apa‘. To je flOflaTHo yTBpflnao npeTnocTaBKy 
Ha cy pacTojama KBa3apa onpetjeHa bmxobmm ppBe- 
hmm noMapMMa, y CKaany ca Xa6aoBMM ( Hubble ) 
3aKOHOM. Ykohmko 6m 3a ppBeHM noMax 6mo 3acay- 
acaH HeKM HpyrM MexaHM3aM, a He KpeTame, KBa3ap 
m MaTMHHa ranaxcnja MMaan 6m pa3anHMTe noMaKe. 

MaTMHHe raaaKcnje KBa3apa je TeniKo nocMa- 
TpaTM. IlpBa TemKoha HacTaje Beh npM nocMaTpaH>y 
ranaxcnja ca ppBeHMM noMaxoM BehMM oh 0.5. Cjaj 


1 y cneKTpwMa KBa3apa je h3koh H>nxoBor 0TKpnha, ine3AeceTnx 
roflMHa, 3anaaceHo mhohitbo ancopmjHOHiix nMHMja nwjw je ppBeHM 
noMax 6 ho /ipyranujii ofl upBeHor noMaxa cmmchohhx jiKHHja KBa- 
3apa. OBe ancopnpMOHe jmHuje He noTMny on MaTMHHe raaaKCHje 
KBa3apa, Beh ce cMaTpa fla noTuny ofl BaHraaaKTMHKor ancop6epa ca 
MaifeOM KOCMOflOHIKOM 6p3MHOM. 


ranaxcnja ca nopacTOM pacTojama oh Hac npMBMHHo 
onana m ranaKcnjy je tchiko „BMfleTM”. CnTyapnjy 
jom BMuie OTexcaBa nocTojame Bpno cjajHor je3rpa 
Koje HafljanaBa cjaj raaaKcnje. IlpMMep 3a to je npo- 
peHa cjaja npocenHor KBa3apa Ha ~ 10 40 W, hok je 
3a Hamy ranaKcnjy Ta BpeHHocT ~ 10 37 W. TaKot)e je 
yTBptjeHo na ce y MacMBHMjMM raaaKcnjaMa Hana3e 
MacMBHMjM KBa3apM, Bette nyMMH03Hoc™. 

IlocMaTpaH>a cy nnaK oMorylinna fla ce yr- 
Bpne HeKe ochobhc oco6mhc mbtm^hmx ranaxcnja. 

PaflMO-TMXM KBa3apM npeTeacHo cy perncTpoBaHM y 

cnMpanHMM raaaKcnjaMa, a paflno-rnacHM y ennn- 
tmhhmm . 3a Hamy KOCMMHKy enoxy HMcy KapaKTepn- 
ctmhhm KBa3apM, a nocTojM m TeHfleHpMja onaflama 
6poja ca BpeMeHOM Kaxo KBa3apa, Taxo m eimnrvn- 
hmx ranaxcnja. Y MnaflOM KocMocy MaTepnja je 6nna 
HOBomHo rycTa 3a (jjopMMpame cjajHMX ennnTMHHMx 
ranaxcnja y BetteM 6pojy. Y TaKBMM raaaKcnjaMa 6 m 
ce y HeKOM TpeHyTKy eBonypnje „npo6yHMo” Bpno 
MotiHM KBa3ap, Kojn 6 m eMMTOBao jax HeTepMan- 
hm cneKTap y paHMO-HOMeHy. Y Mane MMno3aHT- 
hmm cnnpaaHMM raaaKcnjaMa, ca ManoM MacoM m 
M amMM cjajeM, KapaKTepncmHHnM 3a xnaflHnjn 
CBeMMp, ayTOMaTCKM je Mane ropMBa HeonxoflHor 
KBa3apy. OBaKaB KBa3ap, CTaBmeH Ha flnjeTy, Hehe 
HaBaTM pacKomaH BaipoMeT y paHMO-HOMeHy. 

MHore oh ranaxcnja MMajy 6nncKe cycene, mra 
yKa3yje Ha Be3y MHTepaKpnja m cTanama ranaxcnja 
ca nocTojameM KBa3apa. IIpeTnocTaBH>ano ce fla 
6am y obmm MHTepaKpnjaMa KBa3apn o6e36ef)yjy 
CBoje 3aanxe eHeprMje, npojKflnpyhn rac CBoje m cy- 
ceHHe raaaKcnje. Actpohomm cy KOHKpeTHe oflroBo- 
pe oaeKMBaaM oh Xa6aoBor caTeaMTCKor Teaecxona, 
Kojn je Tpe6aao fla ca no6oa>maHOM pe3onypnjoM 
y onTMHKOM fleny cneKTpa npyacn HOBe, BMHmMBMje 
HOKa3e obmx MHTepaKpnja. MnaK, 6pxcn onroBop 
Homao je M3 panMo-HOMeHa, ca VLA ( Very Large 
Array) paflMo-TeaecKona. noaeTKOM 1999. tohmhc 
hobm paHMO-CHMMpn MaTMHHMX raaaKCMja KBa3apa 
noKa3yjy na, naxo raaaKcnje M3raenajy HopMaaHo y 
onTMHKOM HOMeHy, h>mxob rac noKa3yje 3HaKe jaxe 
MHTepaKpnje ca npyrMM raaaKcnjaMa. 

Obo je npBM nyT na je cHMMa>eH HeyTpaaHM 
btomckm bohohmk y 6aM3MHM MaTMHHMX raaaKCMja 
KBa3apa. 3Hanaj je y TOMe mra je y CBaKOM raaax- 
tmhkom oKpyacemy rac KOMnoHeHTa Koja ce aarae 
nopeMe™, m Tpe6a My Bnme BpeMeHa na ce Bp am y 
HopMaaaH noaoacaj HaKOH MHTepaKpnje. VLA Mo>Ke 
CHMMam rac y TaKBMM raaaKcnjaMa, jep je occthjmb 
H a TaaacHe ny>KMHe Koje eMHTyjy bohohmkobm aTo- 

MM. 

„To je oho y niTa cy TeoperanapM BepoBaan 
roHMHaMa, aan naK n Haj6oa>n chmmpm ohtmhkmx 
T eaecKona, yKa>yHyjytiM m Xa6aoB, HMcy ycne- 
an na Hajy H M pe KT aH no K a3 MHTepaKpnja ca npy- 
tmm raaaKcnjaMa y MHoniTBy caynajeBa”, peKao 
je IJepeMM 71 mm ( Jeremy Lim) ca MHcraTyTa 3a 
acTpoHOMnjy m acTpo(j>M3MKy y Tajnenjy, TajBaH. 


KBA3M-3BE3flAHM OBJEKTM 
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XpaHefii/i MyflOBmuTe 

06jeKTM pa3/mHMTMx Ha3MBa - KBa3apn> 6na3apn, 
je3rpa CajcjiepTOBnx m paAno-ranaKcnja npnnaAajy 
HCToj K/iacw o6jeicaTa Ha3BaHMM aKTMBHa ranaKTMH- 
Ka je3rpa ( Active Galactic Nuclei, axpoimM AGN) 3a- 
to niTO fle/ie ochobhc KapaKTepMCMKe: BeoMa Mane 
npocTopHe flMMeH3wje je3rpa Ha ranaKTMHKoj aca/m, 
nyMHH03H0CT je3rpa pe«a BenMHMHe h/im Behy oa 
ra/iaKTMHKe m eMMcnjy 3paneH>a y AenoBMMa cneKTpa 
rfle 3Be3fle Ma/io, nnn HMMano 3pane. Tlopefl Tora, 
MHorn AGN o6jeKTM noKa3yjy AOKa3e p en an n b hct n n - 
Kor KperaH>a. Her^e yHyTap CBaKor o6jeKTa Mopa 
nocTojaTM CMCTeM cnoco6aH fla o6e36efln orpoMHe 
KonMHMHe eHeprnje. 36or to/imko Ha6pojaHnx cnnn- 
hoctm Bepyje ce fla je „peHTpanHM noKpeTan” cbmx 
obmx o6jeKaTa M3rpat)eH no mctom npMHAMny. 

IIlTa roA hmhm peHTpa/iHM M3Bop, CKopo cnryp- 
ho Mopa MMaTM Be/iMKy Macy. 3a OBy npeTnocTaBKy 
nocToje flBa apryMeHTa. IlpBn je, noniTO cnna no- 
TMCKa 3paneH>a ona^a ca KBa^paroM pacTojan>a oa 
M 3Bopa, Ha mctm HanMH xao m cynpoTHo ycMepeHa 
cnna rpaBMTapnje, Moryhe je npoijeHMTM KpMTMHHy 
nyMMH03H0CT no jeflMHMi^M Mace mcmoa xoje je^Ha 
rpaBMTai^MOHa crpyKTypa Koja 3pann BMiue He 6 m 
nocTojana. Ta rpaHMHHa Bpe^Hocr 30Be ce Eamhito- 
HOBa ( Eddignton ) nyMMH03H0CT m m3hocm npn6/in>K- 
ho 4xl0 4 y jeflMHMi^aMa CyHneBe nyMMH03H0CTM no 
CyHneBoj MacM. Oflarae ce mo>kc npoijeHMTM m Maca 
peHTpanHor M3Bopa Ha ocHOBy no3HaTe nyMMH03H0- 
CTM. 

IIlTa je Taxo Be/mKe Mace flOBe/io 6/ui3y peH ipa 
ranaKcnje? Actpohomm Bepyjy fla je ochobhm M3Bop 
CHare aKTMBHor ranaKTMHKor je3rpa aKpepnja MaTe- 
pnjana flMCKa y penaTMBMCTMHKM Ay6oKe noTeHijMjane 
MacMBHe ijpHe pyne. Maxo rycTM CKyn HeyTpoHCKnx 
3Be3fla He mo>kc 6mtm MCK/byneH, miaK je Man>e Bepo- 
Baraa MoryhHOCT. IlomTO cy t n n n h h a aKTMBHa ra- 
naKTMHKa je3rpa Man>a oa 1 cBeraocHor flaHa (KaKo 
BapMja6n/iHocr yKa3yje), OH«a 6 m OBaKaB cKyn 6 mo 
totimko rycT fla 6 m cyaapn 3Be3fla M3a3Bann Ko/ianc y 
u,pHy pyny 3a Man>e oa npopeibeHor MMHMMyMa >km- 
BOTa KBa3apa. 

np n h n, m n nj en h a 3aroHeTKa y flOBot)eH>y Maca 
TaKo 6nM3y peHipy ranaKcnje je ry6/beH>e yraoHor 
MOMeHTa MaTepMje. Tac, nopeK/ioM m 3 rpaBMTai^MOHe 
MHTepaKpMje ca cyceflHOM ranaKcnjoM cMeniTa ce y 
jeftHy paBaH m ciiwpa/iHOM nyTan>OM naraHO yrane y 
poTMpajyhy u,pHy pyny. Ilpo6neM je oiiMcaiM Mexa- 
HM3Me Kojn e(|)MKacHO noHMHiTaBajy Be/inKe BpeflHO- 
ctm MOMeHTa MMiiy/ica. 36or obot pa3/iora ce CMaTpa 
fla Manepnjan ctmjkc ao u,pHe pyne fly>K TpajeKTopnja 
Ha KojMMa MMa MHHHManHy Moryhy noTeHijMjanHy 
eHepmjy 3a flaTy BpeAHOCT yraoHor MOMeHTa. OBe 
TpajeKTopnje 3ajeAHO (jiopMnpajy amck. 

Ha BenMKMM pacTojaitMMa oa peHipa BepoBarao 
je Aa nio6a/iHM nopeMehajn y rpaBMTaijMOHOM no/by 
noHMHiTaBajy Aeo yraoHor MOMeHTa MaTepMje. Ha 
Ma/iMM pacTojaibMMa npeKnanaae py6oBa cyceAHMx 


npcTeHOBa AMCKa M3a3MBa TpeH>e m cnopn noMepaj 
yraoHor MOMeHTa Ka cuo/bHMM op6nTaMa. 

EHeprnja MO>Ke 6 mtm oc/io6ot)eHa m npaHCcjiop- 
MMcaHa y 3paneH>e Ha mhoto HannHa. YHyTap AMCKa 
Tpen>e M3a3MBa „npeMemTaH>e” MOMeHTa MMny/ica, 
Kao m no k an ho 3arpeBan>e. M3Bop eHepmje je y cno- 
poM naAy MaTepnjana y rpaBMiapMOHO no/be u,eH- 
TpanHor o6jeKTa. CTBopeHa ronnoTa ocno6ot)a ce 
TonnoTHMM 3paneH>eM. 36or HajBehe rpaBMiaLi,MOHe 
noTeHpMjanHe eHeprnje y yHy rpauibbMM npcTeHOBMMa 
AMCKa, yHyTpaniH>M perMOH 3pann HajBehoM CHaroM 
m bberoBa TeMnepaTypa (~ 10 5 K) ycnoB/baBa 3paneH>e 
BefuiHe cjjOTOHa y ynTpa/by6MHacTOM Aeny cneKTpa. 
HerepMa/iHM MexaHM3MM 3paneH>a cy raKot)e MoryhM. 
AKpeu,MOHM amck je npo>KeT MarHeTHMM no/beM m 
6p3MHe MaTepnje yHyTap n>era cy cynepcoHMHHe. 
Mo*e ce OHAa npeTnocTaBMTM Aa ce amck Hana3n y 
BeoMa Tonnoj m TpaHcnapeHTHoj kopohm, cnMHHoj 
conapHoj. MarHeTHe /iMHMje cnna ce yBnjajy m ca6njajy 
tokom Kpe rabba AMCKa m to HajBepoBaTHMje aoboam 
AO aKu,enepau,nje pe/ianMBMCTMHKMx h ae/i e Kip mc a h m x 
necTMpa, 3a Koje ce CMaTpa Aa eMMTyjy X-3paneH>e m 
Y- 3paneH>e, KapaKnepMCTMHHO 3a peHipe aKTMBHMx 
ranaKcnja. 

Y OAHOcy Ha oco6mhc 3axTeBaHe 3a peHTpa/iHM 
M3Bop, MacMBHa u,pHa pyna OATOBapa 6o/be oa njeAHor 
iipeAno>KeHor MOAena. BeoMa bc;imkm cjaj mo>kc 6mtm 
npoM3BeAeH ca yTpouiKOM MMHMMa/iHe Mace raca Kao, 
ropMBa. Be/iMKe ko/imhmhc eHeprnje Hacrane ycneA se- 
nMKe Ay6nHe rpaBMnaiJ.MOHor iiOTeHu,njana ynecTByjy 
y KpeaAMjn p e/i ann b mct m m k m x HeciMij,a Koje 3pane y 
HinpoKOM AOMeHy 4>peKBeHpMja. 

Otmcmm npcTi/ijy KBa3apa - 
eMi/ici/iOHi/i cneKTap 

flBaAeceT neT xnn,aAa CBeraocHMX roAMHa Aane- 
ko, y ca3Be>Kt)y Crpenpa, je3rpo Hame ranaxcnje ne>KM 
3apon>eHO y rac m npauiMHy. rneAajyhn Kpo3 npaniM- 
Hy MHCTpyMeHTMMa OCeiVbMBMM Ha MH(j)paiJ,pBeHO M 
paAMO-3paneH>e, acTpoHOMM cy ce Hainan npeA 6n3ap- 
hom cpeHOM. 06nau,M joHM30BaHor raca, 3arpeBaHM 
y n rp a/b y 6 m m acr m m 3paneH>eM Kpy>Ke oko n,pHe pyne 
ca MacoM oa mm/imoh CyHapa. MMnpecMBHa caMa no 
ce6M, OBa cnnKa je caMO 6nara BM3nja AemaBaH>a no- 
CMaTpaHMx y moEhmm aKTMBHMM je3rpMMa Apyrwx 
ranaKcnja. LjpnehM CBojy eHeprnjy m 3 M3Bopa He Beher 
oa CyHMeBor cncTeMa, HajcjajHMja aKTMBHa ranaK iMH- 
Ka je3rpa cy Aanexo cjajHMja oa CBojnx ranaKcnja ca 
CTOTMHaMa MnnnjapAM 3Be3Aa. H>mxobo 3paneH>e ce 
jaB/ba y penoM eneKipoMarHeiHOM cneKTpy y o6nMKy 
KOHTMHyyMa m cmmcmohmx nnHMja. KoHTMHyyM, ca 
eHeprnjoM pacnope^eHOM no cbmm TanacHMM Ay*n- 
HaMa, M3paneH je oa AMCKa Bpenor raca Kojn op6mm- 
pa oko ppHe pyne. 

Emmcmohc nMHnje nojaB/byjy ce Ha amckpcthmm 
T anacHMM Aya<MHaMa y MH<J>paApBeHOM, oiitmhkom m 
y/npa/by6MHacTOM AOMeHy, penpe3eHTyjyhn cjiOTOHe 
CBemocTM eMMTOBaHe oa aTOMa Bpenor joHM30Ba- 
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MapTi/iH LUMMTje pern no MncTepnjy cneKTapa KBa3apa 


Hor raca. rio/io>Kaj 06/iaKa, xeMMjcKM cacTaB, 4 >m- 
3mhkm ycziOBM m KpeTaH>e Mory 6 mtm M3BefleHM M3 
nocMarpaiBa m TeopMjcKe aHajiM3e. TaKBe MHijiopMa- 
iflMje Mory noMohn y Ha/ia>KeH>y oflroBopa Ha c/iefleha 
iimarba: fla ;im aKTMBHa ranaKTMHKa je3rpa 3aMCTa 
caflp>Ke iflpHe pyne? fla /im eHeprnja HacTaje H3 raca 
KojM na«a y u,pHy pyny? IIlTa je M3Bop raca? 

KBa3apn, raHKacTM oiitmhkm /imkobm paflMO- 
M3Bopa, iipeii03Hai7bMBM cy no mMpoKMM cmmcmo- 
hhm awHiajaMa ca bc/imkhm iflpBeHMM noMaKOM, jaKOM 
eMMcnjoM y UV fle/iy cneKTpa, Kao n no M3pa3MToj 
npoMeHsMBOCTn oriTMMKor flea a cneKTpa. HajcjajHnjn 
KBa3apn MMajy ziyMMH03H0CT flo 10 14 L®, rfle je L® 03Ha- 
naBa ziyMMH03H0CT Cyrnfla. KapaKTep KOHTMHyyivia n 
eMMCMOHMx awHnja aKTMBHnx raaaKTMHKnx je3rapa 
canyBaH je y OKBnpy HniaBor cneKTpa. 

Pa3anKyjy ce flBe BpcTe anHwja KBa3apa (n yon- 
niTe AGN o6jeKaTa) y oflHocy Ha npocjin/i /iMHMje. 
Ilpo(j)Mfl onncyje KaKo ce MHTeH3MTeT 3panen>a y 
awHMjn Men>a ca pacTojan>eM ofl ifleHTpa /iMHMje. IIIm- 
pnHa iipocjin/ia flaje nHcjiopMaLflnjy o 6p3MHM raca y 
pa3anMnrnM fleaoBMMa eMMTyjyher pernoHa. CneK- 
Tpn KBa3apa tmiimhho MMajy KOM6nHau,njy mnpoKnx 
aMHMja, ca nmpMHOM flo 10 000 km/s n ycKnx /IMHMja 
ca nmpMHaMa flo 1000 /cm/s. OBe /iMHMje iiornay M3 
pa3annMTMx o6aac™ je3rpa. IllnpoKe /iMHMje - ofl 06- 
aaKa rycTor raca Kojn ce bc/imkmm 6p3MHaMa Kpehy 
oko u,eHrpaaHor M3Bopa, flOK ycKe /iMHMje noTnny ofl 
yfla/beHMjwx o6/iai<a, ca MarbMM 6p3HHaMa m MarbMM 
rycTMHaMa. 

PeaaTMBHM MHTeH3MTeTM ycKnx anHwja norcehajy 
Ha MaaHerapHe Mar/iMHe. M3 oflHoca MHTeH3MTeTa 
Oflpet)eHnx napoBa armnja Mory ce ao6mtm TeMne- 
paTypa m rycTMHa cpeflMHe. Tmiihmhc BpeflHOCTM cy 
T ~ 1 - 2x10 4 K m H * 10 3 - 10 6 cm 3 . E/ieMemn MMajy 
niMpoK pacnoH cTeneHa joHM3apMje, ofl O 0 flo Fe* 9 . 


06aacr raca Koja eMMTyje ycKe /iMHMje o 6 mhho 
ce Haaa3M Ha hckobmko CTOTMHa cbctziochmx roflMHa 
pacTojan>a Ofl M3Bopa KOHTMHyyMa. EMMTyjyhn 06 - 
aau,M nonyn>aBajy caMO Mann fleo 3anpeMMHe. Maca 
raca-eMMTepa ycKMX anHnja npopen>eHa je M ~ 10 5 
M® m caMO je Mann fleo yKynHe Mace 3Be3fla y Toj 
o 6 aacTM. Ha ocHOBy acnMeTpnje upocjiM/ia /iMHMje 
(HejeflHaKM cjaj upBeHor m naaBor Kpn/ia) MO>Ke ce 
3 aK/byHMTM fla ce rac Kpehe ofl KBa3apa. Ha ocHOBy 
HeKMx nocMaTpan>a MO>Ke ce npeTnocTaBMTM fla ce 
rymhn rac Kpehe BehnM 6p3MHaMa. 

IllnpoKe aMHnje HacTajy HeflaaeKo ofl ifleHTpa 
je3rpa. fla am n>nxoBa 6p3MHa y CTBapn iipeTcraB/ba 
HeKO Ofl KpeTan>a y 6/im3mhm u,pHe pyne? fla an ce 
n>eroBo KpeTan>e mo>kc mckopmctmtm 3a „Mepen>e” 
u,pHe pyne? 

rac, eMMTep nrapoKMx /iMHnja je BeoMa rycT y 
oflHocy Ha TMiiMHHe rycTMHe MaraMHa. OflcycTBo 
HeKMx 3a6pan>eHMx cmmcmohmx /iMHnja yKa3yje Ha 
Be/iwKy BepoBaraohy cyflapHe fleeKcpMTapMje, KapaK- 
TepMCTMHHe 3a cpeflMHe ca bmcokom KOHifleHTpaiflMjoM 
aecTMifla, m upopemeHO je H ~ 10 9 cm’ 3 . lac Ha obmm 
rycTMHaMa ecjiMKacHO 3paaM, TaKO fla je m KO/mnnHa 
raca ofl hckozimko Maca Cyrnfla flOBO/bHa 3a HacTaHaK 

UIMpOKMX /IMHMja. 

HacTaHaK m MHTeH3MTeTM /i m h nj a o 6 janiH>aBajy 
ce MOfle/iOM 4>OTojoHM3aiflMje: cmmcmohm o 6 /iaiflM cac- 
Toje ce ofl ciio/bauiH>er c/ioja bmcoko j 0HM30BaH0r 
ynTpa/byOMnacTHM (LTV) 3paiflMMa m yHyTpaniH>er 
czioja bmcoko joHM30BaHor x-3paiflMMa. Obm o 6 /ia- 
iflM 3 Btmm eMMTyjy Ba/iMepoBe /iMHMje, boaohmkob 
KOHTMH yyM M HM3 flpyi’MX /IMHMja. HpO(j)M/IM /IMHMja, 
nocehHo ibMxoBa cmmctpmhhoct, yKa3yje Ha e/iMii- 
tmhho m/im Kpy>KHO Kperarbe raca. Ka«a 6 m ce paflM- 
/io o npaBO/iMHMjcKOM „naflaH>y” raca m/im H>eroBOM 
„MCTMiflaH>y”, /iMHMje 6 m 6 m/ic HecMMeipMHHe 36or Behe 
uiMpMHe iflpBeHor, oahocho n/iaBor KpM/ia /iMHMje, pe- 
cneKTMBHO. JeflHa oa npemocTaBKM je fla cmmcmohc 
/ iMHMje He noTMny ofl 06 /iaKa, Beh racHor aKpeiflMOHor 
flMCKa Ofl xopn30HTa iflpHe pyne flo paflnjyca Beher ofl 
1 cBeT/iocHe roflMHe. (Xopn30HT m/im rpaHMifla iflpHe 
pyne Mace 10 8 M® MMa paflMjyc Be/mnnHe 3eM/BMHe 
op 6 nTe oko CyHifla.) 

KBa3apn (m AGN yonniTe) 6 m/im cy OTKpMBe- 
hm fleTeKiflnjoM „BMiHKa” 3paHeH>a y n/iaBOM m 17V 
fleziy cneKTpa, y oflHocy Ha cneKTap „HopMa/iHMx” 
ra/iaKCMja. Mcto TaKO yo 6 nHajeHa je m neTeKiflMja bmih- 
Ka 3 paHeiba y MHijipaiflpBeHOM ( /C) fle/iy cneKTpa. Oho 
ce MOMce jaBMTM m 3 flBa pa3/iora. M3Bop eHeprnje je3rpa 
MoiKe eMMTOBaTM HeTepMa/iHM cneKTap Kojn ce MO>Ke 
nocMaTpaTM y IC flOMeHy, m/im eMMTOBaHO 3paHerbe 
OBor M3Bopa MOMce 6 mtm ancop 6 oBaHO ofl OKo/rae 
Met)y3Be3flaHe npaniMHe m peeMMTOBaHO TepMa/iHo y 
IC fleziy cneKTpa. Y npBOM c/iynajy bc/imkm fleo yKynHe 
/iyMMH03HOCTM M3Bopa 3 panM ce y IC flOMeHy, m oflaT- 
/ie ce Mory ca3HaTM ochobhm npopecM Kojn ce 36nBajy 
y je3rpy. Y flpyroM c/iynajy Met)y3Be3flaHa MarepMja je 
npoMeHM/ia M3/ia3HM cneKTap Ha ancop 6 oBaHMM Ta- 
/iacHMM fly>KMHaMa, m o 6 mhho cy to /iMHMje y n/iaBOM 
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w UV fleny. TaKaB cneKTap hocm wH(j)opMan,wjy w o W3- 
Bopy eHeprwje (Heancop6oBaHM fleo) w Met)y3Be3flaHoj 
cpenwHw (peeMMTOBaHM fleo). 

3a eMwcwjy X-3paweH>a ce CMaTpa «a norane y 
06 /iacTMMa xoje cy BeoMa 6nw3y w3Bopy eHeprwje. 
OBaj 3 aK 7 BywaK 3 acHOBaH je Ha nocMaTpaH>WMa Koja 
noKa3yjy fla ce Haj 6 p>xe npoMeHe cjaja ca BpeMeHOM 
flemaBajy 6 am y x-flOMeHy. flo cafla je npwMeheHo 
Ha cjaj HajBeher 6 poja aKTWBHwx je3rapa (>50%) 
Bapwpa ca nepwoflOM MamwM ofl 1 naHa w to caMo 
y x-flOMeHy. Ochobhm npwHpwn y3powHOCTW (xay- 
3anH0CTw) HaMehe 3aK/Bywax fla je Hajxpahw Bpe- 
MeHCKw MHxepBa/i, y oKBwpy Kora cjaj oOjexTa Mowce 
fla Bapwpa St ~ Die , rfle je D flWMeH 3 wja oOjexTa y 
iipaBpy iiocMarpama, a c 6p3WHa CBeraocTw. Ilpope- 
Ha flwMeH3wja OBaxBe eMwcwoHe o 6 /iacrw flaje D < 1 
CBeraocHor flaHa, mTO noTBptjyje npeTnocTaBKy fla 
x-3paweH>e 3awcTa flo/ia3w W3 Manor peHxpa/iHor pe- 
rwoHa aKTWBHor je3rpa. 

MHore aKTWBHe ra/iaxcwje npow3BOfle napoBe 
M/ia30Ba - flBa xonwMwcaHa cHona MaTepwje xpo3 xoje 
rac w eHepxwja HanymTajy mo 6 hw peHxpa/iHw w3Bop 
w cTwwcy ho ciio/bamhbwx fle/iOBa ranaxcwje. M/ia3e- 
bw ce 3aBpmaBajy paflwo-cjajHWM xpwjiwMa. UIwpoKo 
upwxBaheHa npeTnocTaBKa je pz cy M/ia3eBw BefrwHe 
aKTWBHwx w3Bopa HopMa/iHw Ha u,eHxpa/iHw axpe- 
Pwohw hwck. Cxopo CBe wHcj)opMau,wje o MJia3eBWMa 
w Kpw/iwMa Hona3e W3 nocMaxpama y paflwo-flOMeHy. 
Paflwo-CTpyxTypa je o 6 whho flecexax nyTa Beha ofl 
CTpyxType aKTWBHe ra/iaKcwje Bwt)eHe y oiitwhkom 
fleny cneKTpa, w flWMeH3wje joj Bapwpajy oh 10 kpc 
Ho 1 Mpc. CneKTap w no/iapw3au,wja panwo-eMwcwje 
noKa3yjy pz je MexaHW3aM 3paweH>a KoxepeHTHa cwh- 
xpoTpoHcxa eMwcwja, nopex/ioM oh pe/iaxwBwcxwMKwx 
e/ieKxpoHa xojw ce xpehy y MaraeTHOM no/by. 

Ancopniji/iOHi/i cneKTap 

Kaxo CBex/iocx nyTyje oh yflameHor KBa3apa xa 
HaMa, nenwMWHHo je ancop6oBaHa oh CTpaHe ranax- 
cwje, wnw HeKor MeljyrajiaxTMHKor o6naxa raca. Ilpe- 
no3Hax/bWBw 3HaK TaKBe HHTepaxipije cy ancopn- 
pwoHe nwHwje cynepnoHwpaHe Ha cneKxap KBa3apa 
(KOHTWHyyM nnyc mwpoKe eMwcwoHe /iwHwje). An 


copnpwoHe nwHwje, yxo/iwxo He noxwHy oh MaxwH- 
He ra/iaKcwje KBa3apa, wMajy Marnw hpbchw noMaK 
oh eMwcwoHwx nwHwja KBa3apa, 36or Marne kocmo- 
/iomKe 6p3WHe ancop6epa. Y tom CMwc/iy KBa3ape je 
Moryhe KopwcTWTw Kao „no3aHWHy” npw npoynaBamy 
eBOTiypwje Marne nyMWH03Hwx o6jeKaTa, xojw w caMw 
WMajy Be/iwKw ppBeHw noMax. 

OflcycTBo ancopnpwoHwx /iwHwja y cneKTpwMa 
MHorwx KBa3apa yxa3yje Ha o6/iaxe raca w npamwHe 
pacnopetjeHwx npeKWHHO w ho pacTojama oh Hexo/iw- 
ko paflwjyca ra/iaxcwje Koja je npeOwBanwiHTe KBa3a- 
pa. flwMeH3wje obwx ancop6epa Mory ce npoHahw w3 
npoMeHa u pern vm mix ancopnpwoHMX /iwHwja y cnex- 
Tpy napoBa KBa3apa, xojw cy npwBWflHO HBojHw, hjiw 
W 3 pa3/iwxa y cnexTpy KBa3apa yMHoaceHor rpaBWTa- 
pwoHWM com w bom. TwnwHHe flMMeH3wje Ho6wjeHe Ha 
OBaj HawwH cy pena BenwwwHe 10 kpc. 

ym/i<|>i/iKai4i/iOHa weivia 

OcHOBHa wfleja yHMtjMKapwoHe meMe je pz cy 
paHwo-ranaxcwje, XBa3apw, 6/ia3apw w CajcJ/eproBe 
ra/iaKcwje wcTa BpcTa o6jexaTa Bwt)eHwx w3 pa3nwww- 
twx upaBapa, y pa3;iwMWTWM cryiimeBWMa eBO/iypwje, 
ca pa3;iwMWTWM yHy rpammwM ocoOwHaMa. Owwr/iefl- 
ho je na Bwme o6jexara pa3;iwMWTor Twna nocenyje 
ocoOwHe xapaxTepwcTMHHe 3a AGN o6jexre. To cy 
cjajHo je3rpo, CHa>KHa paflwo-Kpw/ia, w/iw jaxe eMw- 
cwoHe nwHwje. 

B/ia3apw (BL Lacertae wjiw BL Lac o6jexTw) cy 
e/iwiiTWMHe ra/iaKcwje ca BeoMa cjajHWM je3rpwMa, xoja 
eMWTyjy BeoMa upoMeH/bWBO paHwo-3paweH>e. IlpoMe- 
He cy Taxo w3pa3WTe pz je npBw OTxpwBeHw o6jexaT oBe 
xnace npBo6wTHo MHeHTwcjjwxoBaH xao npoMeH/bWBa 
3Be3fla w 3aTo w ho6wo 03HaKy npoMeH/bWBe 3Be3ne, 
BL Lac. EMwcwoHe /iwHwje je3rpa Hwcy npwMeheHe, 
Taxo na je pacxojame ho BL Lac o6jexaTa npopemeHo 
W3 3Be3flaHor aiicopupwoHor cnexTpa Kojw npwnaHa 
e/TWHTWHHoj raTiaxcwjw. 

PaHwo-ra/iaKcwje najy CHaacHy paHwo-eMwcwjy, 
xoja iipere>KHO iioiMwe W3 orpoMHwx paHwo-xpw/ia 
npwHpyaceHwx oriTwqxoj cnwpw ranaxcwje. CaMw 
paHwo-M3Bopw, oh xpaja ho xpaja M/ia3a, Mory 6wtw 
pwHOBCxwx pa3Mepa. 


oco6wHa 

Kea3api/i 

Cej<()epT ra/iaxcwje 

pafluo ranaKCi/ije 

6/ia3apw 

Ti/in ranaKCi/ije 

cni/ipa/iHe, eni/m- 
TI/IHHe 

cni/ipa/iHe 

yiiHOBCKe e/ii/inTi/iH- 
He 

eminTiiHHG 

M3me fl 

KOMnaKTaH, nnaBi/i- 
nacT 

KOMnaKTaH, CBemo 
je3rpo 

e/n/inTi/maH 

CBeT/ie, 3BG3flomiKe 

MaKci/iMajiHa /iyivii/i- 

H03H0CT 

1 00-1 000 X L MneHHiinyT 

Kao cjajHe ermpa/me 
ra/iaKcnje 

jaKO paflL/io 3paneibe 

1 0 000 x L Mnei)HH nyT 

cneKTap 

HeTepivianHM 

HeTepManHM 

HeTepMa/iHi/i 

HeTepMa/iHi/i 

ancopni^uoHe ni/iHi/ije 

fla 

He 

fla 

He 

npOMeHJbUBOCT 

flaHu - Hefle/be 

AaHi/i - Hefle/te 

flaHw 

HaCOBI/l 

paflvio-eivmcvija 

noHeKafl 

c/ia6a 

jaKa 

jaKa 
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Akti/ibho ra/idKTi/mKO je3rpo (ArH). 


IlpeMa K/iacM(|)MKau,MOHMM oco6MHaMa Cajcjiep- 
TOBe ra/iaKcnje MMajy Mana, oiitmhkm cjajHa je3rpa 
n jaKe eMMCMOHe im Hnje y oiitmmkom cneKTpy. H>mx 
eMMTyjy o6/iapn Bpenor, joHM30BaHor raca, kojm 
yica3yjy Ha nocTojaibe M3BopajaKor UV 3paneH>a y peH- 
Tpy ra/iaKcwje. BehnHa CajcjiepxoBMx ra/iaKcnja npon3- 
BOflM jany papwo-eMMCMjy Hero HopMa/me rajiaKcnje. 
Mnax, papM0-jiyMMH03H0CT tmhmhhc CajijiepTOBe ra- 
/iaKcwje M3HOCM caMO 0.1-1% papM0-jiyMMH03H0CTM 
papno-rajiaKcnje mjim papno-rjiacHor KBa3apa. 

YHMc|)MKaij,MOHa rneMa iipep/ia>Ke Mopeii o6jeKra 
Kojn MMa KOMnaKTHO, cjajHO je3rpo y peHTpy, hito 
je HajBepoBaTHMje cynep-MacMBHa ppHa pyna. M3 
je3rpa M36njajy cmmctpmmhm m Ko/iixMixcaHix cho- 
noBM MaTepnje ca bmuic vum MaH>e nponiMpeHUM m 
cjajHMM papwo-KpH/iMMa. HopMa/mo y opHocy Ha 
ocy CMMeTpnje o6jeicxa, Koja npo/ia3w xpo3 cHonoBe 
m je3rpo, je3rpo onacyje 06/iaK npaumHe m raca Kojn 
ancop6yje 3paMexbe je3rpa m peeMMTyje ra y IC pen y 
cneKTpa. Tapa 6 m norjiep y pa3/iMHnrnM TpeHypnMa 
eBO/iypnje o6jeKTa, M3 pa3;iMMMTMx npaBapa paBao 
npMBMpHO pa3/iMHMie o6jeKTe. 

DiepaHO y npaBpy oce CMMeTpnje, vum nop Ma- 
timm yraoM y opHocy Ha ocy, Bnpeo 6m ce npocTopHo 
pacnpocTpT xa/ 10 , npojeKpnja papno-KpM/ia Ha cjajHO 
je3rpo. 36or nocMaxpaxba pnpeKTHo y KOHyc cHona 
M3Bop M3iviepa MHoro cjajHMjn, a cjaj My ce MeH>a 6p30 
m y OKBMpy Be/iMKor MHxepBa/ia BpepHOCTn, hito je no- 
c/iepnpa pe/iaxn bhcxhhkox Kpexaxba Maxepnje y CHony, 
Kao m xbeHor HepaBHOMepHor, MMiiy/iCHor M36apMBaH>a 
y papno-KpM/ia o6jeKTa. OBaKBMM npepBnt)aH>MMa 
yHM^MKapMOHe rneMe oproBapajy 6/ia3apn. 

Ilop Ma;io BehnM yr/ioM y opHocy Ha ocy 
CMMeTpnje MoniM 6m ce npnKa3axn KBa3apM. M 3 OBe 
nepcneKTMBe ce bmpm cjajHO KOMiiaKX HO je3rpo, acn- 


MeTpMHHM pexoBM (Hajnemhe caMO jepaH), Kao no- 
c/iepnpa KpeTaH>a MaTepMje Ka HaMa, ophocho op Hac. 
„noppBeH>eH,e” y cneKTpy nojepnHnx KBa3apa, ycnep 
ancopnpnje 3paneH,a je3rpa m xberoBe peeMncnje, mo- 
*e ce o6jacHMTM MHTepBeHpnjoM 06/iaKa npaumHe 
n/in raca Ha jepHOM pe/iy py>K npaBpa nocMaTpan>a. 

PapMO-ra/iaKcnje 6m Tapa npepcxaBTtajie mo- 
peii o6jeKTa nocMaTpaH oko npaBpa HopMa/ie Ha ocy 
CMMeTpnje o6jeKTa. Tapa 6m ce BMpe/ia acopo cmmc- 
TpMHHa papMO-KpM/ia ra/iaKCMje, npojeKTOBaHa Ha npa- 
Bap HopMa/iaH Ha npaBap BM3ype. Y TaKBOM cBeray 
Cajcjiep roBe ra/iaKcnje 3ay3e/ie 6m mccto Man>e cjajHor 
pot)aKa KBa3apa m papno-xa/iaKcnja nocMaTpaHor Kpo3 
06/iaKe raca m npaniMHe. 

YnoTpe 6 oM VLB/ (aKpoHMM op Very Large Base 
Interferometry ) tcxhmkc nocMaxpaxba KpajeM cepaMpe- 
ceTMx ropMHa noKa3ano ce pa TpM papno-r/iacHa KBa- 
3apa m jepHa CajcJiepxoBa xa/iaKcnja MMajy cynepny- 
MMHaHHe 6p3MHe MaTepMje y peTOBMMa. npMXBaheHO 
o 6 jauixbexbe obot (JieHOMeHa 6 a 3 MpaHo je Ha pe/iain- 
bmctmhkom Kpexaxby y papno-M7ia3y KojM je ycMepeH 
Ka nocMaxpany. Maxepnja Koja ce Kpehe 6 p 3 MHOM 
npM67iMM(HOM 6p3MHM CBexjiocxn y npaBpy 6/imckom 
npaBpy nocMaTpan>a CKopo cycTMMce CBoje 3paHexbe. 
BpeMeHCKM MHx epBa/m cy 3rycHyTM, CTBapajyhn n/iy- 
3Mjy pa TpaHCBep3a;iHe 6p3MHe npeBa3Mjia3e 6p3MHy 
CBeraocTM. OBaj Mope/i penaxMBncxnHKor KpeTaH>a y 
CHony je npMB/ia L iaH, noniTO y KOHTeKCTy yHMijiMKa- 
pnoHor Mope/ia o 6 jauixbaBa m npMBMpHy acMMexpMH- 
hoct M/ia30Ba, Kao m BeoMa cjajHO je3rpo y cynep- 
HyMMHanHMM CMCTeMMMa Ha Koje je y 06 /iMKy xa/ioa 
npojeKTOBaHO papno-KpM/io 6/ia3apa vum papno- 
raacHor KBa3apa. nojanaH>e cjaja je3rpa, Kao m npn- 
BnpHa acMMexpnja M/ia30Ba pe3y/rxax cy flon/iepoBor 
( Doppler ) ecjjeKxa, yc/iep pe/iax MBMCx MHKor Kpex axba 
MaTepnje. MaTepMja m 3paneH,e KojM ce y M/ia3eBMMa 
Kpehy Ka HaMa npMBMpHO cy cjajHMjn op MaTepnje m 
3paMexba Kojn ce y M/ia3eBMMa Kpehy op Hac. Yc/iep 
npojeKpnje Ha je3rpo M/ia3a Kojn je ycMepeH Ka HaMa 
npMBMpHM cjaj je3rpa je BeoMa nojanaH. 

KBa 3 api/i 1/1 eBO/iyi4nja ranapcuja 

Y3 ocHOBHy npejy pa ce KBa3apn Ha/ia3e y rana- 
KcnjaMa nojaBM/io ce jom mhoio riMxaxba. fla ;im ce 
KBa3apn nojaB/byjy y rpynaMa vum jaTMMa ra/iaKcnja? 
KaKBM cy (J)m3mhkm ycHOBn y rpynaMa m jaTMMa ra/ia- 
Kcnja? IIlTa MO>Ke pa ce yonn o (jjopMapnjn m eBO- 
/iypnjn KBa3apa Ha ocHOBy xbnxoBor 0Kpy>KeH>a? fla 
Tim npocTopHa pacnope/ia KBa3apa hocm ca3Han>a o 
CTpyKTypaMa bctimkmx pnMeH3nja m eBO/iypnjM caMor 
yHMBep3yMa? Y Ha/ia>Kexby oproBopa Ha HeKa op obmx 
nMTan>a 6mtio je HanpeTKa, a HeKa join yBeK neKajy op- 
roBope. 

npBa nocMaxpaxba KBa3apa 3acHMBa/ia cy ce Ha 
no6o/bmaxby pe30TiypMje KaKO 6m ce hito 60/be yonn- 
na c/io/KeHa CTpyKTypa KBa3apa m OTKpn/ia npnpopa 
ManiMHacxe eMncnoHe 06/iac™. Tokom tot nepnopa 
Kojn je poKa3ao KOCMO/ioniKy npnpopy ppBeHor no- 
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Maxa, npMMeheHO je 3a cy XBa3apn ca Ma/inM u,pBe- 
hmm iiOMau,MMa necxo npM3py>xeHn o6/im>kh>mm ra/ia- 
KCMjaMa, 03 Kojnx cy Hexe jrar/iesane xao 3a MHTeparyjy 
ca KBa3apoM. Maxo KBa3apn Ha tmm noMaijMMa HMcy 
Ha^eHM y jaTMMa ra/iaxcwja, necxo cy ce nojaB/bMBa/in 
y rpynaMa. YcKopo je nocra/io jacHo 3a cy KBa3apn 
CBeTMOHMi^M cTpyKType yHMBep3yMa kojm ce Ha/ia3e 
Ha pacrojaiBMMa 3HanajHO BehwM 03 ohmx Ha Kojmvia 
Mo^ceMO nocMaTpaTM ranaxcnje. Cbctooct nyTyje 03 
TaKBMx KBa3apa BMiiie 03 ipn ueTBpraHe CTapocTM 
CBeMMpa, npyxcajyhn maHcy 3a npoynaBaae eBO/iyu,nje 
CTpyKType m to ca3HaH>e MO>xe 6 mth 03/iyHyjyhe 3a 
Hexy 03 pa3/iMHMTnx TeopMja. 

IlocMaTpaH>e ranaxcnja y 0Kpy>xeH>y KBa3apa 
HMje /iaraH nocao 36or Be/iuxe pa3/iMxe y H>MxoBoj /iy- 
MMH03H0CTM m o6nm<y: KBa3ap MMa je3rpo m 30 cto 
nyTa cjajHMje 03 npocTopHO pacnpocTpTe ranaxcnje, 
HMjM je cjaj Hecro 6/iM3aK cjajy HohHor He6a. Pa3Boj 
CCD KaMepa, Koje MMajy Bncoxy KBaHTHy erjmxacHocT 
m BeawKy CTa6n/iHOCT 6 mo je x/byHHM HanpesaK y obom 
no^y. M nopes Tora, ca saHauibbOM reHepaqnjoM re/re- 
CKona, jaxo je reuiKo sereKTOBaiM Main a He ra/iaxcnje 
3a noMaxe z > 0.6, a/in to je o6aacT y pa3Bojy. 
MHTepecoBaH>e 3a 4>opiviau,Mje KBa3apa je 03 3BojaKor 
MHTepeca: 

• IlpocTopHa paciioseaa KBa3apa m bbwxoBa noBe3a- 
hoct ca raaaKaijaivia hocm MH(|)opMauMjy o npouecw- 
Ma m yc/iOBMMa Kojw 30B03e 30 HacTaHKa 4>opMau,nja 
KBa3apa. KBa3apn Mory 6 mtm nocMaTpaHM Ha 30BO- 
TbHO BeawKMM noMaH,HMa 3a noKpwjy Be/iMKM 3eo 
eBO/iyu,nje yHMBep3yMa. 

• Ocmm Tora KBa3apn ca3p>Ke m MHcjjopMauMjy o pac- 
iioseaw Maxepnje y CBeMwpy m 3ajy HaM je3MHe 30- 
CTynHe nosaTKe o TOMe xaKo cy CTpyKType BeawxMx 
3MMeH3Mja eBoaywpaae. OBaxBe MH(|)opMaunje cy 03 
BeawKor 3Haaaja 3a xocMO/iornjy m reopnje raaax- 
TMHKMX 4)OpMaLI,Mja. 

TeMa o oxpy>xeH>y KBa3apa m pacnoseaw y npo- 
CTopy je jom yBex OTBopeHa m peaynTara HMcy secfm- 
HMTMBHM. Xad/iOB caTenMTcxM Tenecxon je 30 casa 
OMoryhMO norae3 y MHore npom/ie enoxe. Ilocne3H>e 
MH(J)opMa3Mje yxa3yjy 3a je 6poj KBa3apa 30CTMrao 
CBoj MaxcMMyM M3Met)y 3pyre m ueTBpTe MMjmjap 3e 


ro3MHa HaKOH Be/iMKor npacxa (Big Bang), hito ce 
3 eaMMMHHO noKaana ca 3/1 a™ mm 3060M 4 >opMau,Mja 
3Be33a. 

Actpohomm ce Hasajy 3e tie Be3a CTy3Mje o KBa- 
3apMMa m npoyaaBabba 3y6oxor CBeMwpa ypo3MTM 
iiaosoM m peuiMTM Hexe 03 MMCTepnja Be3aHMx 3a OBy 
3HaaajHy enoxy, xasa je CBeMwp xojw 3aHac no3HajeMO 
6 mo y axTMBHoj M3rpa3H>M. 
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MaaHaK je imcaH rnx. ro3MHe 1998/1999 no3 pyxo- 
B03CTBOM npocj). sp Je/ieHe MnnorpasoB-TypuH, y 
oxBupy iipe3Me'ia MeT03Hxa m wcTopwja HacTaBe 
acTpoHOMMje. 3axBa/byjeM ce cBojnM Ko/ieraivia Mn- 
poc/iaBy Mnhnhy m Mw/iaHy BorocaB/beBwhy xojn cy 
mm 303BOHMHM 3a xopMCTMM h>mxob pauyHap 3a no- 
Tpe6e OBor H/iaHxa. 


Quasi stellar objects - 

Tamara Bogdanovic 

This is a review of modern knowledge and some open 
problems on the quasi stellar objects. 
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KBA3M-3BE3flAHM OBJEKTM 




Texti/ma npoHa/iaxteiba 

2 (ofl 5) 

• 



MUHUMa/iHa anepTypa’ 

OKO 




KaTa/iouiKa 03HaKa 

NGC5272 




epcTa o6jeKTa 

rjio6y/iapHO jaTO 

• 

• 

• 

Ti/m 

KJiaca VI 


• 


yfla/beHOCT 

34,1 70 cb. rofl. 

• 

• 


npeHHi/iK 

1 90 cb. rofl. • 




ca3se>Kl)e 

Canes Venatici 




peKT. 

13h 42.2min 

• 

• • • 


fleKn. 

+28° 23' 




Marm/iTyfla 

5.9 

v* # 



npi/iei/i^Hi/i npeHHUK 

19' 



* • 

npoHana3an 

Messier, 1764 

. 

9 

. • 




M3 - 36 i/ijeHO jaTO 


Mcropi/ija 

3. Maja 1764. tormhc, IHapa Mecwje je OTKpwo M3. KaKo je 
y flHeBHMKy nocMaTpaH>a .aaimcao „ManiMHa, He caRpxoi mhoto 
3Be3fla, y ijempy je CBeraa m Ka o6oRy ce cjaj cMaH>yje, OKpyraa 
je oko 3' y npeHHMKy”. M3 je 3anpaBO npBM o6jeicaT y Karaaory 
Kojw je 3ancTa m oncpno Mecwje. 

IlpaBy npnpoRy OBor o6jeKTa je yoawo BwawjeM Xepme/i 
(William Herschel ) „npe;ieno jare 3Be3fla, 5' m/im 6' y npenHUKy”. 

IJoh Xepme/i ( John Herschel ) y cbom RHeBHMKy je 3anMcao 
„BenMHaHCTBeH o6jeicaT, npexo 1000 3Be3fla 11 MaranTyne. Ka 
i^eHTpy, cjaj pacTe m npeTBapa ce y 6/becaK, mhoto ORderanx 

3Be3fla”. 

JIopR Poc ( Lord Rosse) y cbom RHeBHMKy Oeneacn „3pau,M ce 
niMpe He CBe CTpaHe or u,eH ipa/iHe Mace, y Kojoj ce Ha/ia3w He- 
KOHMKO Maawx pyna (npa3HMHa)”. 

KepTMc ( Curtis ) je Ha ocHOBy (JjOTOipacjmja jaTa ORpeRMO 
npeHHMK „u,eHTpa/iHM Reo, BeoMa aenor jaTa” Ha 8'. 

ACTpC>4>M3MKa 

M3 je 6oraTO 3BeRaHo jaTO ca npeno noaa MwawoHa 3Be3- 
fla y cbom cacTaBy yKynHe Mace 800 000 Maca CyHija. TpeHyraa 
yflaa>eH0CT obot jaTa je 34 170 cbctoochmx roRMHa, aaw ce 36or 
BeoMa eamiTMMHe op6me (eKcu,eHTpwij,MreT 0.4) 3HanajHo Meita 
yfla/beHocr or raaaKTMHKor ijeHTpa (or 15 000 ro 50 000 cbct- 
aocHwx roflMHa) tokom opdMTaaHor nepMORa Kojw Tpaje 300 
MMHMOHa roflMHa. YnpKoc BeawKMM npoMeHaMa y^a/beHOOM or 
ranaKTMHKor u,eH r rpa, M3 yBeK ocTaje yHyTap yHyTpaniH>er ra- 
aaKTMHKor xanoa. HajcjajHMja 3Be3Ra y jary je 12.7 MarHMTRe, rok 
je cpeflH>M cjaj 25 HajcjaHwjwx 3Be3fla y jaTy 14.2. 

IlMKepMHr (William Henry Pickering ) 1889. tormhc oTKpM- 
Ba npBy npoMeH/BMBy 3Be3Ry y jaTy, RaHac mx je no3HaTO 274 a 
or h>mx cy 222 npoMeH/bHBe Twna RR Lyrae. 36or raKo BeawKor 
6poja iipoMeH/bMBiax 3Be3Ra hctot rwiia obo jaTO je M3y3eTHo 3a- 
XBaaHO 3a fle'ra/bHy KancMtjjMKaipijy (rioiKaace RRab, RRc, RRd 
m RRd) 3Be3«a Twna RR Lyrae. MHTepecaHTHo je Ra je y obom jaTy 
npoHat)eHO flocTa MaaRMx naaBwx 3Be3Ra, hito HMje 3a oaeKMBa- 
tm y cayaajy raodyaapHMX - cxapwx 3Be3RaHMX jaTa. OBe 3Be3- 
fle ce nonyaapHO Ha3MBajy „naaBM M3RaHRM” (blue stragglers ) 
m HajBepoBaTHMje cy Hacraae y He raKo RaBHoj npomaociM 
cnajabbeM crapwx 3Be3Ra Maanx Maca y tcchmm RBojHMM cmctc- 
MMMa. HoBa Mci pa>KMBaH,a MaycHHrepa m capaRHMKa (Meusinger 
et al.) M3 2001. tormhc cy noxa3aaa Ra cy Hexe or tmx 3Be3Ra 
ycTBapM yRa/beHM KBa3apw. IloKa3aao ce HaMMe, Ra je no3aRMHa 
obot jaTa M3y3eTHo 6oraTa KBa3apnMa (175 KBa3apa je RereKTO- 
BaHO yHyTap 10 KBaRpaTHMX CTeneHM oko M3). 


BacHOHa 


YflK- 52/82-343 


EpaHucnaB ByKOTi/iti 

Kaieflpa 3a acipoHOMujy, 
MaTeMaTMMKM cjiaKynTeT, Beorpap 


Ca 3 Be>Kl)a h rpHKa 

Yboa 

Ha3MBM m o6/imli,m MHorMX ca3Be>Kt)a y TecHoj cy 
Be3M ca rp L iKOM MMTO/iorwjoM. Tpnxa ce Ha/ia3M Ha cpe- 
P>hm reorpa4)CKMM mMpMHaMa ceBepHe no/ry/ioiiTe. 
36or Tora MMTonorMja Hapopa OBe 3eM/be roBopn o ca- 
3Be>Kt)MMa xoja ce Bwpe ca tmx npocTopa. >Kmbohmchm 
mmtobm CTapnx rpxa o/iaxmaBajy naMheH>e MMeHa, 
06-HMKa m Met)yco6Hwx noaroxaja ca3Be>Kt)a ceBepHor 
He6a. Op 6pojHMX MMTOBa OBpe tie 6mtm yxpaTxo 
M37ioxceHM caMO ohm Kojn noBe3yjy BMme ca3Be>xt)a 
mhm cy Met)yco6HO noBe3aHM. 


Tpyna 

Ca3Be>x1)a 

LJupKyivinonapHa 

Be/iuxi/i MepBep, Mann MepBep, 
3iviaj, Kacnoneja, L(e<)>ej 

Jeceiba 

AHflpoMepa, nera3, OBaH, Pn6e, 
Ki/it, Bopomija, Japan 

3i/iMcxa 

Opi/iOH, Be/ii/ixi/i nac, Mann 
nac, 5/iM3aHpifl, KoHojaw, Bmk, 
riepcej, Kpivia, Pax 

npoaetiHa 

Bonap, fleBopa, J1 aB, Xi/ippa, 
KeHTayp 

JleTHaa 

Jla6yp, Opao, Jli/ipa, CTpenap, 
Xepxyn, 3MMjoHoma, CeBepHa 
xpyHa, LLlKopnoja, Byx, Bara 


Ta6eaa 1. Ca3Be>xt)a o xojMMa ce roBopw y obom papy 


U,MpKyMnoHapHa ca3Be>Kt)a cy OHa xoja HMxap He 
3a/ia3e m Bnp/bMBa cy upexo pene ropMHe. IlocToje join 
jeceH>a, 3MMCKa, npoaehHa m neriba ca3Be>xt)a, xoja ce 
Haj6o/be BMfle y oproBapajytiMM topmihh>mm po6MMa. 
nper/iep OBe nopene je par y Ta6e/in 1, rpe cy Ha6pojaHa 
caMO OHa ca3Be>ict)a xoja cy noBe3aHa ca MMTOBMMa xojM 
tie 6mtm M3ao:aceHM. 

Mmtobm o 141/ipKyMnojiapHi/nvi 
ca3Be>Kl)MMa 

Ilo r P HKOj MMTOaOI’MjM BpXOBHM 6or Ha IiaaHMHM 

OawMii 6 mo je 3eBc. Mmt kojm caepw, xao m BehMHa 
MMTOBa M3 CTape rpnxe, roBopM ynpaBO o H>eMy. 

no npepaity 3eBC ce 3a/by6MO y KaaMCTO, aeny 
xtiM Apxapcxor xpa/ba JlMxaoHa m ca h>om po6no CMHa 
Apxapa. KaaMCTO je 6naa jepHa op upaiM/ba 6omH>e 
aoBa Ap'reMMpe. ApxeMMpa je, nopep Tora hito je 6naa 
M3BpcTaH aoBap, mhoto noaaraaa Ha nepHocT. Kapa je 
ca3Haaa 3a aBaHiypy KaaMcre m 3eBca, 3a xa3Hy je CBojy 


Mi/iTonori/ija [ 

npaTM/by upeTBopnaa y MepBepMpy m ocraBMaa je pa 
nyxa no myMaMa. Kapa je oppacxao, Apxap jy je jepHor 
paHa y aoBy cycpeo m y6no He npeno3HaBHiM CBojy 
Majxy y H>oj. Y 3Hax cetiaH>a Ha OBaj TpamnaH poraljaj 
3eBc je Ha He6o nocTaBMO 3Be3pe y 06/iMKy BeanKor 
MepBepa, (Kaancro) a Ka/mcxMH nac /by6MMap je 
Po6mo MecTO Ha He6y y /inxy Manor MepBepa. Apxap je 
upepcraB/beH xao iipoaehHO ca.3Be>xt)e Boaap. 3eBC0Ba 
aceHa Xepa, 6ecHa 36or 3eBC0Be atjiepe ca Ka/mcxoM, 
HMje po3Bo/in/ia „MaaoM m BeaMKOM MepBepy” xyna- 
H>e y Mopy nocae HanopHor HotiHor nyTOBafta. Taxo je 
Hacraaa pMpxyMiioaapHa rpyna ca3Be>xt)a. Ca3Be>xt)e 
3Maj npepcTaBa>a 3Maja JlapoHa. JlapoH je cmh nypo- 
BMuiTa TncjiOHa m ExMflHe. npnaa xa>xe pa je Xepa, 
xao CBap6eHM noxaoH 3a CBoje BeHnaxbe ca 3 cbcom, 
po6naa op Teje (3eMn>a) 3naxHo ja6yxoBO ppBO. Xepa 
je nocraBMaa JlapoHa 3a ayBapa tot ppBeTa. JepaH op 
nopBMra jyHaxa Xepaxaea 6naa je xpatja 3/iaxHMX ja- 
6yxa. npMTOM je Xepaxae Mopao pa y6nje JlapoHa. 
OacaaomheHa Xepa je npeHeaa jimx 3Maja Ha He6o. 

nocaepbbM mmt Be3aH 3a pMpxyMiioaapHM peo 
He6a roBopM o ca.3Be>xt)MMa KacMoneja m Ljeijiej. Ljecjiej 
je 6 mo xpaa> ETMonMje. tberoBa >xeHa KacMoneja 6naa 
je BeoMa aena, oxoaa m nyHa caMoa>y6a>a. TBppnaa je 
pa je aeiirna m op upeaeimx hmm<|>m HepeMpa. To je 
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pa3/byTM/io HMM(|)e m OHe cy ce noAcanMne 6ory Mopa 
riocejflOHy. riocejflOH je nooiao Ha ETMonnjy cTpaniHO 
MopcKO nyflOBMune KeTy, no KOMe je ca3Ben<t)e Kmt 
Ao6mao MMe. OBaj ctbop noneo je «a yHMuiTaBa 
Kpa/beBCTBO m y6wja H>eroBe CTaHOBHHKe. Kpa/b je 
3aTpa>KMO caBeT oa Amohobof npopoHMiiiTa y 7In6njn. 
CaBeT je 6no Aa ce HyAOBMimy >KpTByje Kpa/beBCKa 
Khep AHflpoMeaa Kaxo 6 m ce xpa/beBCTBO cnacno oa 
yHMinTeH>a. Ljecjiej je, npoTMBHO CBojoj BO/bn, Mopao aa 
nonycTM noA orpoMHMM npMTMCKOM noaaHMKa. Cwpory 
AHflpoMeay Besa/iw cy 3a cTeHy M3HaA Mopa. To je BM^eo 
oa 6oroBa noc/iaH jyHaK Ilepcej, Ha cbom Kpn/iaxoM 
KOH>y Ilera3y. CaB/iawao je CTpaniHy HeMaH KeTy m 
ocho6oamo AHApoMeAy. y 3HaK cehama Ha OBe Aorat)aje 
6 otobm cy /byAe m CTBopema M3 OBe npuHe nocraBM/m 
Ha He6o. M3 Ta6e/ie 1 ce bmam Aa AHApoMeAa, Ilepcej, 
IIera3 n Kmt He cnaAajy y u,npKyiviiio/iapHa ca3Be>Kt)a. 

Mi/itobi/i o jeceH>MM ca3Be>Kfjmvia 

AHApoMeAa (cAMKa 1) m IIera3 npnnaAajy OBoj 
rpynn ca3Be>Kt)a. Ca3Bea<t)e OBaH Be3yje ce 3a mmt o 
O pwKcy m Xenn. EBmx Asoje 6 mam cy Aen,a ATaMaHTa, 
Kpa/i,a BeoTMje (AaHaniH>e Atmkc) m H>eroBe A<eHe 
Helene. Kpa/b je Ha ABop AOBeo APyry >KeHy, Vlnony. 
36or Tora ce Helena Han>yTMna m HanycTMna ra. Y6p30 
je BeoTMjoM 3aB/iaAa/ia cTpaBMHHa cyma. ATaMaHT je 
3aTpa>KMO caBeT oa npopoHniina y Ae/icjjnMa. MHOHa, 
Koja Hnje Bo/ie/ia ATaMaHTOBy Aepy, noiKyiiM raacHMKe 
m npeMHanM caBeT. Taico je, yMecra npBo6MTHor caBeTa, 
Kpa/b ca3Hao Aa je jeAMHM haamh 3a cnac Kpan>eBCTBa 
Aa OpnKc m Xe/ia 6yAy AcpTBOBaHM 6oroBMMa. Kao m 
L jecjiej, ATaMaHT je Mopao Aa nonycTM noA npMTMCKOM 
cbot HapoAa. fla 6 m cnpenno OBaj CTpaBMHaH Aorat)aj, 
6or Xecjjecr je noc/iao KpM/iaror oBHa ca 3/iaiHMM 
pyHOM Aa M36aBM Kpa/beBCKy Aepy. TpeHyTaK npe Hero 
hito cy OptiKc m Xena Tpe6a/m Aa 6yAy mcptbobahm 
OB aH je Aonereo ao AcpTBeHnica. flepa cy ce i phcbhto 
yxBaTMaa 3a obhobo 3Aarao pyHO, nocne Hera je OBaH 
noAereo Ka AaHamrboj Ipy3MjM. Xena Koja HMje 6nna 
AOBO/bHO jaica Aa ce aP>km 3a pyHO ycnyT je nana y Mope 
Ha MecTy Koje je ao6mao MMe XeAecnoHT (AaHaiuH,M 
flapAaHeAM). OpwKc je rajMo OBHa ao H>eroBe cmptm 
nocae nera je obhobo pyHO oahco y BpT 6ora Apeja, TAe 
je OBaj nocTaBMO 3Maja Aa ra nyBa. Met)y ca3Be>Kt)MMa 
jecemer He6a cy m Pw6e, Kmt, BoAOAMja m Japan,. Pm6c 
iipeAcraB/bajy AcjjpoAnry, 6orMH>y /by6aBM m H>eHor 
CMHa Epoca. JeAHor Aenor AaHa ohm cy yAoiBanM Ha 
o6aAM pexe Eycjjpax. M3HeHaAa ce nojaBMAO 6ecHO 
HyAOBMHiTe TmcJioh. IIo AereHAM, to je 6 mao HajBehe 
HyAOBMuiTe Koje je mkaa nocTojaAO. Bmao je toamko 
B eAMKo Aa je CBojMM KpnnnMa 3aKAaH>aAO CyHpe. fla 
6 m ce caKpMAM A(f>poAMTa m Epoc cy ckohmam y pexy 
m npeTBopMAM ce y pM6e. 3eBc je y cnoMeH Ha OBaj 
Aorat)aj nocTaBMO amkobc A B e pn6e Ha He6o. IIopeA 
Pw6a Ha He6y ce HaAa3M ca3Be>Kt)e Kmt. 3Be3Ae y 
ca3Be>Kt)y BoAOAMja npeACTaB/bajy MAaAMha KojM ap>km 
nexap M3 kot ce npocMna BOAa. Taj MnaAnh je TaHMMeA, 
cmh TpojaHCKor KpaA,a Tpoca. TaHMMeA je, no AereHAM, 


6 mo HajAenniM momak cbot BpeMeHa. IBeroBa AenoTa 
OAynieBMAa je 3eBca. IIomTO cy 6 otobm MMann o6ixHaj 
Aa mx Ha ro36aMa CAy>Ke Aenn M/iaAnhn m AeBojKe, 3eBC 
je AOBeo TaHMMeAa Ha Oammh 3a cbot nexapHMKa m 36ot 
H> eroBe AenoTe AapoBao My je mccto Ha He6y. 3Be3Ae 
m 3 ca3BOKl)a Japan, OACAMKaBajy K03y AMaATejy. OHa ce 
Be3yje 3a 3 cbcobo OApacTan>e Ha ocTpBy KpnT. 3 cbcob 
oxan, XpoHoc 6 mo je ojkobch PejoM, CBojoM cecTpoM. 
EIpopoHaHCTBo My je npopeKAO Aa he ra ca npecTOAa 
CMeHMTM H>eroB cmh, Te je oh npo>KAMpao CBy CBojy 
Aepy. Peja, 3eBCOBa Majxa, canpn/ia je Manor 3eBca Ha 
KpMTy. Ty je 3eBC OApacTao y3 noMoh K03e Koja ra je 
xpaHnna CBojMM mackom. Y 3hak 3axBaAHOCTM, 3eBc je 
CBojoj xpaHMTe/bMpM o6e36eAMO mccto Ha He6y. 

Ml/ITOBI/I O 31/IMCKI/IM C33Be>Kl)l/IMa 

Mmt o ca3B©Kt)y OpMOH (camka 2), nenoM, CHa- 
achom m BeuiTOM noBijy KaAce Aa cy oh m ApTeMMAa 
6mam Haj6o/bn npHjare/bM, Te Aa cy aobmam 3ajeAHO. 
OpMOH je HAAaxHyT /ienoxoM ApTeMMAe m h>chmx npa- 
TMTba, noneo peAOM Aa mm ce yABapa. ApTeMMAa ra je 
oa6maa. OjHonMOH, o ran, Mepone Koja je 6Mna jeAHa oa 
ApTeMMAMHMx nparn/ba, ca3Hao je Aa ce OpMOH yABapa 
m H>eroBoj xhepM. 3aTo je npMpeAMO ro36y Ha xojy je 
no3Bao OpnoHa. Ty ra je Hanno m ocAeneo. MetjyxMM 
AecMAO ce Aa je 6am taa OpnoH norAeAao y M3Aa3ehe 
CyHpe. Taxo je noHOBO npox/ieAao m MCTOBpeMeHO ce 
poAMna A,y6aB M3Met)y mera m 6orMH>e 3ope Eoje (Ay- 
pope). AnoAOH Kojn je Boneo Eojy pexao je Tejn Aa ce 
OpnoH ocmamo m Aa npe™ Aa he ho6mtm CBe 3Bepn. 
3a6pMHyTa 3a npnpoAHy paBHOTeAcy Teja je nocnana 
uiKopnnjy Ha OpnoHa. Y Toj 6op6n Opmohobo opy>Kje 
Hnje 6mao oa KopMCTM m oh je M3ry6no acmbot. Tyaaia 
36ot cBera ApTeMMAa je nocTaBMna OpMOHa Ha He6o. 
IIomTO My Hnje onpocTMAa CKpHaBmeme iipixjaie/bciBa 
nocTaBMAa je m imcopnMjy Aa ra bchho nporama. Jle- 
reHAa Kance Aa je Kao 3HaK myhaBM Eoja noKAOHMAa 
OpMOHy nca. Taj noKAOH je Ha He6y upeAcraB/beH ca- 
3Be>K^eM BeAMKM nac. Ca3Ben<t)e Mann nac je cnoMeH 
Ha MKapnjeBor nca Majpy. IlKapnje, Ao6ap hobck m 3 
OKOAMHe Atmhc, jeAHOM npMAMKOM je Ao6po yrocmo 
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flMOHMca, 6ora BMHa. Y 3Hax 3axBaaHOCTM ,Q,mohmc ra 
je Hayano 4a npaBM Haj6oa>e bmho y Kpajy. MKapnje je 
tmm bmhom iocTMo CBoje iipMjaiea^e nacTMpe. Obm cy 
ce jeflHOM npw/iMKOM io/imko onnan, ,4a cy mmchmjim 
4a MKapnje HaMepaBa 4a mx OTpyje. 3aTO cy y6nan 
Mxapnja m 3aKoiia/in ra MC1104 6opa. CBe to je BM^eo 
nac Majpa m OTMmao 4a 40Be4e MKapMjeBy frepicy 
EpMroHy. Ka4a je BM4eaa niTa ce 4ecn/io, yvKacHyra 
EpMroHa ce o6ecn/ia o 6op M3Ha4 oaeBor rpo6a. He- 
nocpe4HO npe Hero hito ce y6naa, 3aKaeaa je CBe 
Atmhckc 4eBojKe 4a ce Bernajy o 6opoBe CBe 40K ce 
Mxapnje He ocbctm. ATMH>aHKe cy cae4Mae EpnroHy m 
3ancTa ce Bemaae o 6opoBe. BM4eBHiM to, ATMH>aHM cy 
iipoHaui/iM nacTMpe m y6nan mx. flnoHMC je jimkobc m 3 
OBe npwae nocTaBMO Ha He6o. Mxapnje m EpnroHa cy 
npMKa3aHM xao npoaeliHa ca3Be>Kf)a Boaap m fleBMija. 
Ca3Bea<t)e Ban3aHn,n mm He 4Ba 6an3aHn,a KacTop m Ilo- 
ayxc. Ohm cy cmhobm /iene Jlep,e, >KeHe cnapTaHCKor 
Kpa/ba TMH4apeja. Flep,y je, oaapaH h>chom aenoTOM, 
je4He hoEm noceTMo 3eBc, 40K je TMH4apej 6 mo 04cy- 
TaH 36or paiOBarba. Ilpeo6pa>KeH y TMH4apejeB /imk 
3eBc je B04M0 /by6aB ca JIe40 M. Mctc hoEm ce BpaTMO 
npaBM TMH4apej na je m oh ca JIe40M B04M0 /by6aB. 
KacHMje je JIe4a po4naa 6an3aHn,e 04 Kojnx je KacTop 
6 mo TMH4apejeB, a Elo/iyKc 3 cbcob cmh. 06a 6an3aHn,a 
cy M3pac7iM y BeniTe paranxe m Kao 6paha cy ce mhoio 
BoneaM. IIo/iyKc je 6 mo 6ecMpTaH c o63npoM Ha CBoje 
6o>KaHCKo iiopeK/io. y je4Hoj 6mu,m Kacrap je 3a4o6no 
CMpiHy paHy. Ty>KHM noayxc je 3aM0HM0 3eBca 4a 
mjim Kao 6paha yMpy 3aje4HO mjim 4a no4apn KacTopy 
6ecMpTH0CT. 3eBC mx je 36or h>mxobc 6paTCKe /by6aBM 
yHMHMO 6ecMpTHMM m nocTaBMO Ha He6o. 

3Be34e ca3Be>Kt)a KoMMjaui npe4CTaB/bajy M3yMn- 
Tea>a MeiBoponpera. Kaxo nereH4a xa>xe Xe^ecTOB 
m TejMH cmh je yMecTO Hory MMao 3MMjcKM pen. fla 6 m 
caxpMO Ty cBojy MaHy m 4a 6 m ce /iaKiue Kpe rao m3mm- 
chmo je 4B0K0/iMLi,e xoje Byxy Me i Mpn KOH>a. 

Bmk je ca3Bea<t)e xoje je 3eBc nocTaBMO xao 
ycnoMeHy Ha CBojy aBamypy ca EBponoM. fla 6 m 
ocBojMo aeiiy EBpony, xhep xpa/ba AreHopa, 3eBc ce 
npeTBopMO y 6Mxa. Bmk je 04aBao yTMcaK 6o>KaHCKe 
aenore m cHare, a y3 CBe to je 6 mo m BeoMa hmtom. 
floK je EBpona, Ha iiaum>aKy nope4 Mopa, 6pa/ia n,Behe 
ca CBojMM iiparM/baMa 6 mk mm je npMrnao m noneo 4a 
ce yMM/baBa. 3a4o6MBHiM TaKO h>mxobo noBepen>e m 
4MB/beH>e, nycTMO je EBpony 4a My ce nonHe Ha aet)a. 
3aTMM je, ca EBponoM Ha aet)MMa, ornanBao npeKO 
Mopa Ha ocTpBo KpnT. Ty je 3eBc y3eo CBoje npaBO 
o6aMMje m o6/by6MO EBpony. Ilo aereH4M je 3eBC 3eM/bM 
npeKO Mopa 4ao EBponMHO MMe. I43Ha4 Bnxa Haaa3M 
ce ca3Bea<t)e Ilepcej. Mmtckm 6po4 Apro iipe4craB/beH 
je ca3Be>Kt)eM KpMa. Obmm aaxnM, 6p3MM m hbpctmm 
6po40M AproHayTM cy xpeHyan 4a yxpa4y 3aarH0 
pyHO ca KoaxM4e. Ilpe4B04M0 mx je JacoH. IberoB 
oran; Ecoh, xpaa, Tecaanje je ca btkictm CBprayr 04 
CTpaHe CBor 6para TleaMje. JacoH je 3arpa>KM0 Ha3a4 
oneBO Kpa/beBCTBO. neanja je npMCTao 4a npe4a 
BnacT Ha4 xpa/beBCTBOM caMO axo My JacoH 40Hece 
3aa™o pyHO. fla 6 m ocTBapMO OBaj no4BMr JacoH je 


OKynMO HajBehe xepoje Tor 406a (XepaKae, Ilepcej, 
KacTop, EIoayKC, Opcjrej). Ilo /iat)w Apro aaaHOBM 
OBe 4py>KMHe cy Ha3BaHM AproHayTM. Obm jymi^M 
cy ca CBojMM ny4ecHMM 6po40M npoui/iM Kpo3 MHore 
aBaHType. Jom je4H0 ca3Be>Kt)e m3 3mmckc rpyne je 
PaK. Oho je ycnoMeHa Ha 4BaHaecTM XepaxaoB no4BMr. 
Obo ca3Be>Kt)e HajBepoBaraMje npe4CTaB/ba Te>KH>y y 
MMToaomjM 4a ce XepaKny o6e36e4M ohoamko no4BMra 
kohmko MMa 304MjaaKMx ca3Be>Kt)a. Je4aH 04 Xepa- 
xaoBMx no4BMra 6 mo je m caB/iaI)MBaH>e JlepHejcKe 
xM4pe. Ilo aereH4M je Xepa, Koja je Mp3e/ia Xepaxaa, 
nocaaaa xM4pn y noMoh paxa KapKMHa. Xepaxae je ca- 
B/ia4ao m paxa m xM4py, a He3a40B0/bHa Xepa je craBMaa 
paxa Ha He6o. 

Mmtobm o npo/ieTiHi/iM ca3Be>KTjMMa 

Ca3Bea<t)e Boaap 36or 4B03HaMH0c™ y Miiiojioviijvi 
npe4CTaB/ba m IlKapnja m Apxa4a. Ha npo/iehHOM He6y 
Haaa3e ce m fleBMi^a, JlaB, Xn4pa m KeHTayp. HeMejcrai 
aaB je 3Bep Koja je npo>K4Mpaaa CTaHOBHMxe Apro/iM4e 
xojoM je B/ia4ao Eypncrej, Xepax/ioB 6paT. npBM Xe- 
pax/ioB no4BMr je 6 mo 4a y6nje Tor aaBa. Ca3Be>Kt)e Xm- 
4pa npe4CTaB/ba /IepHejcxy xM4py. 3Be34e ca3Be>Kt)a 
KeHTayp pacnopeI)eHe cy TaKO 4a npMKa3yjy XnpoHa. 
XnpoH je npnna4ao BpcTM mmtckmx 6nhe Koje cy 
CTapn IpuM Ha3MBa/iM Kem aypnMa. KeHTayp je MMao 
Tpyn m Hore chmhho Kao K04 KOH>a, a yMecTO koh>ckof 
B paTa m raaBe MMao je roprbM 4eo 4>y4CKor reaa. nope4 
aexapcKMx BeuiTMHa Xmpoh je noce40Bao m M3BaHpe4He 
6opnaaMKe choco6hoctm. 36or Tora je 6 mo yaMTe/b cbmx 
B eaMKMx jyHaxa CTapor 406a. Boi obm cy ra Boaean jep 
mm je Mecro npMHOCMO >KpTBe y BM4y >KMBOi MH,a. 36or 
Tora cy My o6e36e4M4M bcmho mccto Ha He6y. 

MmTOBU O JieThbMM C33Be>Kl)l/IMa 

Ca3Bea<t)e JIa6y4 npocTnpe ce 4y>K MaeaHor nyTa. 
Ha He6o ra je nocTaBMO 3eBc Kao ycnoMeHy Ha CBojy 
poMaHcy ca JIe40M. y 4pyroj Bep3njn /by6aBM 3eBca m 
aene JIe4e, 3eBc ce, chmhho xao y poMaHCM ca EBponoM, 
npeTBopno OBor nyTa y aa6y4a. Jlep^a. HMje 04oaeaa 
6oa<aHCKoj aenoTM obot CTBopen>a. M3 /by6aBM Fleae 
m TnH4apeja po4Man cy ce KacTop m KaMTeMeHecrpa, 
a m3 /by6aBM 3eBca m Rene noayKc m aena JeaeHa, no- 
B04 TpojaHCKor paTa. Ca3Be>Kt)e Opao iipe4craB/ba 
opaa KojM je npeHeo TaHMMe4a Ha OanMii m 3 H>eroBe 
nocToj6nHe Ha 6p4y M4a Kpaj Tpoje. 

Mmt o Op4>ejy, mmtckom My3naapy m CMHy My3e 
Kaanone, je4aH je 04 aeniiiMx MMTOBa. Hohito je 6 mo cmh 
M y3e, Opcjiej je noce40Bao orpoMaH My3naKM TaaeHai 
m Beanxy cTpacT npeMa My3MLi,M. CBojoM My3MK0M 
oaapaBao je CBe oko ce6e. IberoB MHCTpyMeHT anpa 
iiocraB/beH je Ha He6o Kao ca3Be>Kl)e Jlnpa. Op(|>ejeBa 
My3MKa je iiOMara/ia jyHan,MMa 4a npe6po4e HeBO/be, 
36or aera je m KpeHyo Ha nyT ca AproHayTMMa. no 
noBpaTxy m 3 OBe aBaHType o>kchmo ce ca EypM4MK0M, 
Kojy je MHoro Boaeo. EypM4Mxy je He4yro 3 Btmm yjeaa 
3Mnja OTpoBHMLi.a. PacTaBuiM ce ca 0B03eMa/bCKMM 


BacHOHa 


CA3BE>K-5A M TPHKA MHTO/lOri/IJA 



moibotom EypM^MKa je HacraBM/ia aa nocTojn y no- 
H3eMHOM CBeTy. Taj cbct Fpuw cy HasBa/in Tap-rap n oh 
ce no TiereHflM Ha/ia3wo Mcnoa 3eM/be. fberoB B/iaaap 
6mo je 6or Xaa. EypnanKMHa CMpT je jaKO noroan/ia 
Opcjieja. 36or Tora je Opcjiej cnmao y Taprap aa 6n 
M3Beo EypnflMKy Ha CBer/iocr flaHa, aa 6m je noHOBO 
oncMBeo. Xaa je npMCTao aa nyc™ Eypnanxy, a/in y3 
je^aH yc/iOB. Opcjiej je ipe6aao aa n3at)e M3 nofl3eMHor 
CBeTa 6e3 ocBpxarba, a EypnanKa 6m M3aui/ia 3a h>mm. 
Opcjiej je KpeHyo Ka M3na3y, a/in je H>eroBa >Ke/ba aa 
BMflM Eypnanxy 6n/ia tohmxo jaxa aa ce, He MoraBum 
BMHie aa m3^P>km, ocBpHyo Maao npe M3/ia3a. Yraeaao 
je Eypnanxy Kaxo no/iaxo 6/iean m HecTaje y ay6nHaMa 
nofl3eMHor CBeTa. Taxo je HecpehHM Opcjiej 3ayBeK 
M3ry6no CBojy /by6aB. 

Ca3Be>Kt)e Cxpe/ian, je jom je^Ha ycnoMeHa Ha 
n/ieMeHMxor XnpoHa. XnpoHOB yneHMK, Xepax/ie, je y 
je^HOM HecpehHOM c/iynajy, 3a BpeMe Be>x6e, noroano 
CBor yHMxe/ba otpobhom crpe/iOM. Maxo je noceaoBao 
flo6pe /iexapcxe choco6hoctm XnpoH Hnje ycneo aa 
caM ce6e M3/ieHM. rioc/iearne XnpoHOBO ao6po aeno 
6 nao je to hito je 3arpa>KMO oa 3eBca aa yMpe yMecTo 
IlpoMeTeja. 

IlpoMeTeja cy 6 otobm cxaBn/in Ha CTpanme 
Myxe jep mm je yxpao BaTpy m aoHeo je /byanMa Ha 
3eM/by. Ca3Be>Kt)e Xepxy/i (pMMCKa Bep3nja rpnxor 
MMeHa Xepax/ie) npMKa3yje Xepax/ia, cm Ha 3eBca m 
A/ iKMeHe, cynpyre xpa/ba AM<f>nTpMOHa. fla 6 m Xepa- 
x/ie nocTao 6ecMpTaH 3eBC je Hapeano 6 otmh>m Atmhm 
aa noaojn Manor XepaKaa XepMHMM m/ickom. ATMHa 
je MCKopMCTMna npnariKy aoK je Xepa cnaBaaa m no- 
xypn/ia XepaKaa. Xepaxne je Tano jaKO noTerao aa 
ce MaeKO upocyao no He6y m HacTao je M/ichhm nyT. 
JBy6oMopHa 36or 3eBca m A/ikmchc, Xepa je OMp3Hyaa 
XepaKaa. 3aTO je ynnHn/ia aa Xepax/ie 6yae y Baacm 
cbot oxoaor /byacxor 6paTa EypncTeja, CBe flOK He 
3aBpniM flBaHaecr noaBnra. XepaKae je McnyHMO CBaKM 
3aaaxax m Tano nocTao caaBaH m c/io6oaaH. Ha He6y ce 
nopea Xepxyaa Haaa3n ca3Be>xt)e 3MMjoHoma. Oho je 
nocxaB/beHO y 3Hax cehan>a Ha AcKaeunja. AcKaeunje 
je 6 mo aeKap Kojn je CBoj 3aHaT Hay h mo oa XnpoHa. 
Bmo je to/imko ao6ap aa ce Xaa no>KaaMO 3eBcy Kano 
noa3eMHM cBeT MMa CBe Maine CTaHOBHMKa. 3eBc je 
6au,no Mymy m y6no Acxnennja. Kaaa je 3eBC cxBaTMO 
HenpaBay Kojy je obmm nocTynKOM HaHeo n> yanMa, 
nocTaBMO je AcK/iennja Ha He6o 3ajeaHo ca 3MMjoM 
Mci^enMTe/bMpoM. Y Ta aaBHa BpeMeHa ce BepoBaao aa 
je OTpoB 3MMje aeKOBMT. 

JeaHo oa Haj/ieimiMx /iexrbnx ca3Be>Kt)a je CeBepHa 
xpyHa. npeacxaB/ba CBaa6eHM iiokhoh Xecjjecxa 3a 
BeHaame flnoHMca m ApnjaaHe. Hohito je Xecjjecx 
6 mo 6or 3aHaTa, BeoMa ao6po je HanpaBMO m yxpacno 
KpyHy. KpyHa je 6n/ia oa >xe>KeHor 3/iaxa m yxpameHa 
aparMM KaMen>eM. Ca3Be>xt)e IIlKopnMja M3/ra3M M3Haa 
xopn30HTa y BpeMe Kaa OpnoH 3a/ia3M. 3Be3ae ca3Be>Kt)a 
Byx 03HaaaBajy Byxa Kora je ao6pn XnpoH >xpTBOBao 
6oroBMMa. Pacnopea 3Be3aa je raxaB aa npeacxaB/ba 
XnpoHa (cyceaHo ca3Be>Kt)e KeHTayp) Kojn Kon/beM 
npo6aaa ByKa. 3Be3ae ca3Bea<t)a Bara upeacxaB/bajy 


TiMK Bare KojoM je 6orMH>a npaBae oaMepaBa/ia /byacxa 
aeaa. 

3aKibynaK 

EpaKM mmtobm MMajy oco6nHy aa 6oroBMMa npn- 
rincyjy a>yacxe oco6mhc. To je 6 mo HaaMH Ha Kojn cy 
CTapn rpu,M noKyuiaBa/iM aa cxBaTe cbct Kojn HMcy 
modim pau,MOHa/iHO aa o6jacHe. Taxo je cbct npnpoaHnx 
Henoroaa, 6oaecTM m paTOBa nocTajao npnxBax/bnBnjn 
3a mcmbot. To je 6 mo jeaaH oa aoxa3a xpnjyMcjia a>yacKe 
mmctlm Haa /byacKOM npnpoaoM m TepeTOM nocTojarba. 
JByan cy Ha Taj HannH oceha/in aa h>mxobo nocxojaxbe 
MMa HeKor CMnc/ia y orpoMHOM m Heno3HaTOM CBeTy 
KojM mx je OKpyMCMBao. Taj ocehaj CMMC/ia m y HeKy 
pyKy HeonxoaHOCTM nocTojaH>a BoaMO je Ka pa3Bojy 
LJMBM7IM30BaH0r CBeTa. 

JByaM cy oceha/in motmb aa pa3yMOM cxBaTajy 
m no6et)yjy npMpoay. fla/iexe 3Be3ae, Koje hm aaHac 
HMcy cxBaheHe y noTnyHOCTM, Ip an cy iiOKyuxaBa/iM 
aa o6jacHe npeKO MMTOBa nnjn jyHan,n MMajy /byacKe 
oco6mhc npMpoay. Boi obm m pa3Ha MMTCKa CTBopema 
6 m/im cy caMO KapMKe y aaHpy KojM je noBe3MBao 
cxBaT/bMBO ca HecxBaraMBMM. Tpa>Ken>e Te Be3e je 
cacBMM onpaBaaHO. MnaK cmo cbm mm aeo jeaHor 
CBeMMpa y komc cy CTBapM y3poHHO noBe3aHe. 
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1. KpcTe HayMOCKM: 2000, Ca3Be>Kt)a ceBepHor He6a, 
3Maj, Hobm Caa 

2. Po6epT TpeBc: 1969, TpHKM mmtobm, Hohmt, Beo- 
rpaa 
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OBaj H/iaHaK pal)eH je noa pyKOBoacTBOM ap flejaHa 
YpomeBMha m Hmko/ic BMTaca y OKBMpy npeaMeTa Me- 
ToaMKa HacTaBe m MCTopMja acTpoHOMMje. 


Constellation's and Greek Mythology 

BranislavVukotic 

Stories from Greek mythology explaining the origin of 
constelations are reviewed in some detail. 


CA3BEWBA I/I TPMKA MI/ITO/lOri/IJA 


BacnoHa 





M4 - 36 i/ijeHO jaTO 



1/lcTopuja 

UlBaju,apcKM acTpoHOM aMaxep fle IIIe30 ( Philippe Loys de 
Cheseaux) 1746. roflMHe OTKpMBa ManiMHy y 6hm3mhm 3Be3fle 
AHTapec „6ena, OKpyraa n Maita y o^Hocy Ha MaranHe Koje caM 
paHMje nocMaTpao”. A am, p,e IIIe300B0 nocMaTpaH>e Hwje HMKa.ua 
o6jaB/beHO Tano fla je 3acnyra 3a OTKpnhe M4 npnnaaa JlaKajy 
(Nicolas Louis de Lacaille) kojm je OBaj o6jeicaT nocMaTpao 1752. ro- 
flMHe. Y flHeBHMKy nocMaTpaH>a je 3anMcao „MarjiMHa 6e3 3Be3Ra, 
yoMaBa ce Maao je3rpo Ha/iwK Ha KOMeTy”. 

Mecnje OBaj o6jeKaT nocMaTpa 8. Maja 1764, m 3anMcyje „jaTo 
Bpno Ma/iwx 3Be3fla, Kpo3 cnaOMjn xeaecKoii bm^m ce Kao Maran- 
Ha iipeaHMKa oko 2.5'”. M4 je je^wHO 36MjaHo jaTO Koje je Mecnje 
ycneo fla pa3flBojn Ha 3Be3fle. 

BnanjeM Xepmea je 1783. roflMHe xaKot)e pa3ao>KMO Ha 3Be3fle 
M4 m 3a6eae>KMO „6oraTo 3Be3flaHo jaro, BeoMa 36MjeHMx 3Be3^a 
Koje cy OKpyaceHe Bean km m 6pojeM ayraaMu,a. YonaBa ce 6pa3fla 
Koja ce npyaca Kpo3 cpeflniiiH>n %eo jaTa y CMepy ofl jyra Ka ceBepy, 
yHyTap 6pa3fle ce M3flBaja 8 flolO BeoMa cjajHMx 3Be3fla”. 

ACTpo4>M3MKa 

M4 ce Ha;ia3M Ha yflaiBeHocTn os 5600 cbcthochmx ro^M- 
Ha hito ra hmhm HaMa Haj6an>KMM 36njeHMM jaTOM (ffpyro no 
y^a/beHOCTM je jaTO NGC 6397 bm^tbm bo Ha jyaoioM He6y, H>eroBa 
y^a/beHOCT je 7500 CBeraocHMX roflMHa). M4 je 6an>Ke Max m os 
HeKnx pa3BejaHMX jaTa, Hnp. M103. 36or cbot nonoacaja y 6a m- 
3MHM raaaKTMMKe paBHM (cBera 2000 cbctjiochmx ro^MHa) BeoMa 
je nonnoxcHo Met)y3Be3flaHoj ancopnpMjM. IlpopeH>yje ce fla jaTO 
caHMH>aBa oko 100 000 3Be3fla, ofl xojnx je 6apeM 10 000 cjajHnje 
ofl 19 MarHMTyfle. CpeflH>a MarHMTyna 25 HajcjajHnj mx 3Be3fla je 
13.1 flOK HajcjaHnje 3Be3fle y jary MMajy 10.8 MaxHMTyfly. CTapocT 
jaTa ce npopen>yje Ha 12.7 Mnanjapfln roflMHa. 

flo ca^a je no3HaTO 65 npoMeH/bMBMx 3Be3fla y M4, a Met)y 
H>MMa ce M3«Baja MM/iMcexyH^HM nyacap PSR B1620-26 OTKpn- 
BeH 1987. roflMHe, amyenHe MaranTyfle 21.3. OBaj oOjexaT Ma- 
ce 1.4 Mace CyHpa je ycTBapn naaH TpojHor cncTeMa ca 6ea mm 
nax ya^KOM m o6jeKTOM Kojn je Mace CBera 0.01 Maca CyHpa hito 
ra hmhm KaHflMflaTOM 3a BaHeoaapHy naaHe ry. IlepMOfl nyacapa je 
1 1 ms hito ra hmhm Tpn nyTa 6p>KMM ofl nyacapa y Ml. 

Tokom 1997. roflMHe nocMaTpan>a noMohy Xa6aoBor cBe- 
MMpcKor reaecKoria yTBpflnna cy noc xojaibe 258 6eanx iiax y/baKa 
y jaTy, Ha ocHOBy tot iiocMaxpaxba npopeHa je ^a mx yxyiiHO y 
jaTy MMa oko 40 000. 

Tokom 2001. rojpfHe Xa6aoB reaecKori je HanpaBMO M3y3eTHO 
flex a/baH cHMMaK M4, T3B. „fly6oKo noite 36MjeHor jaTa” Ha KOMe 
cy cHMM/beHe 3Be3fle Koje caHMH>aBajy jaTO flo 30 MaraHTy^e. 


BacHOHa SSS 


YflK- 524 + 50.211 


HeHafl fl . MunoBaHOBnli 

AdpoHOMCKa oncepBarapuja, 
Beorpap 


MMa jim MMBOTa i/i3BaH 3ewui>e? 


YBOfl 

HoBeK Ha 3eM/bM nocTojn pBa Mwmom ropnHa, 
KopncTM a/iar pBapecer xn/bapa ropnHa, ramie cepaM 
xn/bapa ropnHa, xpeHyo je y cbcmmp npe Herppecer ro- 
pnHa m join yBeK je caM. 3amTO? 

OproBop hmko He 3Ha. Teo/ior he BaM pehn pa je 
HOBeK caM m pa he yBeK 6 mtm caM. Ymcthmx he pehn pa 
HOBeK HMje caM jep MMa caMor ce6e. Om/io 30(|) he pac- 
npaB/baiM o tom nMTafty. Met)yxMM nocToje /bypn Koje 
to nMTame M3y3eTHo MHTepecyje m KojM cy yipomn/in 
roflMHe papa Tparajyhn 3a ppyrnM pnBn/iM3apMjaMa. 
Ohm ce 6aBe M/iapoM My/rmpncipnii/inHapHOM HayxoM - 
er3o6Mo/iomjoM. 

Tokom pene MCTopMje pMBMjin3apnje /bypn cy ca 
MaH>e n/in BMHie >xapa CMarpa/in pa hmcmo caMM. Bpxy- 
Hap obot 3aMajpa ce poropno noc/ie flpyror cbctckot 
paTa xapa je acTpoHOMMja y3 noMoh papMO - tcxhmkc 
m KocMOHayTMKe KpeHy/ia ca 3eM/be y noxop Ha ppyre 
CBeTOBe. Capa ch3>khmm re/iecKoiiMMa oc/iyuiKyjeMO 
peno He6o Tparajyhn 3a xapaxTepMcraHHMM papno- 
TaaacMMa, mameMO nopyxe y BMpy cnmana m npepMeTa 
HanpaB/beHMx /bypcxoM pyxoM (ap recjiaKara) xa 3Be3pa- 
Ma pa nocTojMMo m pera/bHO MCTpaaeyjeMO coHpaMa m 
aere/iMpaMa CBe o6jexre Hamer cncTeMa. Ilocnepma Beep 
xoja je y36ypM/ia MHore HaynHnxe, jecTe Ta pa je MO>xpa 
npe Tpn MMHMjappe ropnHa nocTojao >xmbot Ha Mapcy, 
HapaBHO y BMpy HajnpocTMjMX opraHM3aMa - 6axTepnja. 

Er3o6MOPOTMja, 3a xojy HexM ayropn xopMCTe m 
pen xceHohMonorMja, acTpohnonornja mpm 6noacxpo- 
HOMMja, upoyaaBa >xmbot M3BaH 3eM/be. Ilo npepMe- 
ry npoynaBama penM ce Ha er3o6nopornjy CymeBor 
cncTeMa m er3o6nopomjy M3BaH Hamer cncTeMa (no- 
hito je to M/iapa Hayxa TepMnHOJiomja HMje ycaraame- 
Ha). IlpBa ce, npe CBera, ocaama Ha nopaTxe pohnjeHe 
Me-t)yiiaaHerapHMM aereanpaMa (MapnHep, BeHepa, 
Bmxmht, raanaeo, IlnoHnpM, Bojapep) m mhtch3mb- 
hmm cnexTpocxoncxMM npoynaBamMMa nnaHeTCxnx 
aTMoafiepa (XahnoB care/mrcxM Tenecxon n 3eMamcxM 
TeaecxoiiM). flpyra ce, 36or HeMorytmocTM HenocpepHor 
upoyaaBama, ocaama Ha cnexTpaaHy aHanM3y y papno- 
peay cnexTpa, nan xopnc™ ppyre MeTope perexpnje 
3paneH>a. 

IloxymajMO npBO pa ohjacHMMO mTa je to >kmbot. 

>Ki/ibot: nojaM 14 yoiOBi/i 3a HacTaHaK 

IlocTojM mhoto pe^MHMpnja nojMa >KHBora. JepHa 
op h>mx TBppn pa je >kmbot caMooppjxaBajyhn xeMMjcxn 


CMCTeM cnocohaH 3a npopec flapBMHOBe eBoaypnje. 
flapBMHOBa eBoaypnja noppa3yMeBa Tpn xopaxa: 

IIpBM je penpopyxpMja. Ipyna jepMHXM Mopa 6mtm 
cnocohHa pa CTBopn cBoje xonnje. 

Apyrw je Myrapnja. Korinje Mopajy pa cappace 
oppet)eHe HacnepHe HecaBpmeHOCTM nan Myrapnje Ta- 
xo pa yHoce Bapnjapnje y nonynapnjy. 

nocaepmM xopax je ceaexpnja. Hexe jepHnxe ce- 
aexpnjoM iipe>KMB/baBajy pox ppyre He (m3 National 
Geographic, MapT 1998, CTpaHa. 69). 

Me^yTMM, OBaxBa pe^MHMpnja >KMBora He 3apo- 
BomaBa HayaHMxe. IlocToje MHora nm ama Ha xoje Han- 
aa3e HayHHmpn xojn ce 6aBe obom npo6neMaTMxoM. 
JepHa op ochobhmx cy: KaxaB je npeaa3 M3 hoxmbc y 
>XMBy Marepnjy? n Kaxo je HacTao >kmbot Ha 3eMP>n? 
HayMHMpn cy, noaa3ehM op xnnoTe3a m poxa3yjyhn 
mx, poman po oppetjeHMx Teopnja o nocTaHxy >KMBO r ra. 
TaxBa jepHa Teopnja, xoja je Mame-Bnme npnxBaheHa 
y HaynHMM xpyroBMMa, roBopn HaM pa je >xmbot Ha 
Hamoj npaHe™ HacTao cptoxchmm npopecoM cuajama 
Hexnx cnroxeHMX opraHcxnx n HeopraHcxnx jepMmema. 
OBaj porat)aj ce 36 mo opMax noc/ie CTBapama 3eMP>e 
npe 4,5 Mnanjap pn ropnHa. 36or axmBHOCTM Byaxa- 
Ha m cacTaBa arMoccjiepe, 3eMP>MHa xnppoccjiepa je 
6nna npenyHa jepMmema xoja cy nop yrnpajeM jaxnx 
ypTpamyhMnacTMx 3paxa ca CyHpa noaeaa pa o6pa- 
3yjy cnoaceHa opraHcxa jepMH>en>a. OBa jepMH>en>a npe- 
pcraB/bajy ocHOBy 3a HacTaHax >xmbmx opraHM3aMa. 
CaM npopec jom yBex HMje po xpaja o6jamn>eH, noce6- 
ho npeaa3 m3 hoxmbc y >KMBy MaTepnjy. 

MHTepecaHTHM cy nahopaTopnjcxn excnepnMe- 
htm Mnnepa ( Stanley Miller ) n Ypeja ( Harold Urey) 
BpmeHM nepeceTMX ropnHa obot Bexa. Ohm cy y CTa- 
xaeHOM 6aaoHy cnMyanpaan npBo6Mray 3eMP>MHy 
arMoccjiepy cacTaBmeHy op BopoHMxa, a30Ta, MeTaHa, 
aMOHnjaxa n yrmeH pnoxcnpa xpo3 xojy cy nponym- 
TaHM eaexrpMMHa npajxmema (rapamibM rpoMOBM m 
Myrne) m yarpa/by6MMacro 3paneH>e. Kao pe3yarar ex- 
cnepnMeHTa po6mpm cy 6eaaHaeBMHe, opraHcxe xnce- 
PMHe n aMMHOxnceaMHe xoje cy Heonxope 3a HacTaHax 
>XMBOTa. Memajyhn cacTaB raca, TeMnepaTypy m Hexe 
ppyre napaMeTpe ycnean cy pa noxaacy pa je Moryhe 
CTBopMTM cbmx pBapeceT aMMHOxnce/iMHa xoje mmhc 
ocHOBy yKMBora Ha 3eM/bM. Ilocpe CTBapama npBnx 
opraHcxnx cnoaceHMx jepMmema HacTaje CTBapame m 
npBnx npocTMX opraHM3aMa xojn pa/bOM eBOPypnjoM 
(MyTapnja, ce/iexpnja n reHeTcxn opa6np - T3B. A ap- 
BMHOBa Teopnja eBOPypnje) npoM3Bope opraHM3Me 
ca hepnjcxoM cTyxTypoM. Kao BpxyHap eBonypnje 
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HacTajy xyiviaHOi/i^i/i, a jenaH oa h>mx cmo m mm. 

Ilopefl flapBMHOBe Teopnje eBonypHje, Kojy 3a- 
CTyna BehMHa HaynHHKa, nocrajM join MHoro npy- 
™x T3B. Teopnja. HajMHTepecaHTHnja je T3B. Teopnja 
naHcnepMnje Koja nperiiocTaB/ba Aa cy npBM >kmbm 
opraHM3MM aouiam Ha 3eMn>y m 3 CBeMnpa, Ha npHMep, 
nyTeM KOMeTa. 3aHHMn>HBo je Aa hckm HaynHMijM paHac 
CMaTpajy, nocne o6jaB/bHBaH>a Hana3a 3a xoje cy ayxo- 
pn BepoBa/iw aa cy (jiocn/iHe 6aKTepMje y MeTeopnTn- 
Ma ca Mapca, sa ce hcmbot npBO pa3Bno Mapcy, a pa 
je noTOM npernao Ha 3eM/by. MetjyTHM, 3a capa raKBe 
npeTnocTaBKe cy Ha HHBoy xHnoTe3e a He TeopMje. 

yc/ioBi/i 3a HacTaHaK 
i/iHTe/ii/irem/iHor >ki/ibotci 

Hac HajBHine HHTepecyjy ycnoBH Kojn Mopajy aa 
6y^y HcnyH>eHH «a 6 m HacTao >kmbot. Ha AaHannteM 
HHBoy pa3Boja Hayxe iipeniocTaB/ba ce Aa HHie/mreH- 
TaH >kmbot Monce HacTaTH Ha CBeMHpcKHM xe/iMMa 6e3 
concTeHor H3Bopa eHeprHje. TaKBa Ten a cy nnaHeTe ca 
aTM0C(|)ep0M. ATMOcijiepa nnaHeTe He Mopa 6 mtm mctot 
THna xao Hama. norneAajMO acTpoHOMCKe yc/iOBe xoje 
Tpe6a pa 3anoBO/baBa nnaHeTa Ha xojoj 6 m Morao Ha- 

CTaTH >KHBOT. 

Ilpe CBera, nnaHeTa 6 m rpe6a/io Aa ce Hana3H y 
CHCTeMy ca je^HOM CTa6n/iHOM 3Be3AOM. BHinecTpy- 
km CHCTeMH 3Be3fla, 6nno Aa cy y iinxaiby 3Be3Ae mam 
HeKH npyxn o6jeKTH, HHcy iiobo/bhm 3a HacTaHaK mh- 
Te/mreHTHor ncHBOTa. IlnaHeTe y TaKBHM CHCTeMHMa 
HMajy HecTa6H/iHe nyxame. Tapa ce Ha nnaHexH jaB/bajy 
eKCTpeMHe npoMeHe TeMnepaType, jaxe rpaBHxapHOHe 
cnne mam npeBHine Be/i hko uitctho 3paneH>e. 

fla 6 m Ha HeKoj nnaHexn Morao Aa ce pa3BHje mh- 
TenHreHTaH >kmbot OHa Mopa Aa ce Hana3H y cncTeMy 
ca jeAHOM 3Be3AOM. 3Be3Aa Mopa Aa HcnymaBa ycnoB 
CTa6HHH0CTM, Tj. Aa ce Hana3H y 4>a3M noTponiH>e boao- 
HHKa m Aa ce y raj <j>a3H Hana3H BHine Mw/injapAH toah- 
Ha. 

nnaHeTa 6m xpe6ano Aa ce Hana3H y T3B. 30hm >km- 
BOTa. PacTojaH>e nnaHeTe oa 3Be3Ae rAe je TeMnepaTypa 
Ha H>eHoj noBpniHHH oa 0°C ao 100°C Ha3HBa ce 30Ha 
HCHBOTa. 3a CyHpe (cneKxpanHH THn G2) to pacTojame 
m3hocm oa 0,7 ao 1,5 acTpoHOMCKHx jeAHHnij,a. Bmam- 
mo Aa ce Hama nnaHeTa, Hana3M y Toj 30hm. 3a Tonne 
3Be3Ae (inn O, B, A) 30Ha ncHBOTa ce Hana3M Aanexo oa 
3Be3Ae, Me^yTMM TaKBe 3Be3Ae 36or BennKe Mace npo- 
BOAe Mano BpeMeHa y CTa6nnHoj cj)a3H Aa 6m ce pa3Bno 
ncHBOT. 3a xnaAHHje 3Be3Ae (xnna K, M) 30Ha ncHBOxa 
m3hocm ctotm Aeo pacTojaita CyHpe-3eMn>a. XnaAHHje 
3Be3Ae ce Hana3e AeceTHHaMa MMnnjapAH roAHHa y 
CTa6HAHoj 4>a3H iuto OMoryhyje AyroTpajaH pa3Boj >km- 
BOTa. Met)y'i HM, 36or BennKe 6nH3HHe nnaHeTe 3Be3AM 
HacTajy bcamkh rpaBHxapHOHH ecjieKiH. 36or ja kmx 
rpaBHTaAHOHHx cnna nnaHeTa He noceAyje concTeBeHy 
poxapnjy Beh je jeAaH H>eH Aeo CTanHo OKpeHyT 3Be3AM. 
OcyHnaHa CTpaHa nnaHeTe HMa bmcokc TeMnepaType 
AOK je APyra CTpaHa y cemj,M ca hmckmm TeMnepaTypa- 
Ma. 


Bmammo Aa caMO OApetjeHe 3Be3Ae y Hanioj rana- 
KCHjn Hcnyn>aBajy ropn>e ycnoBe. HapaBHO, obm ycnoBH 
HHcy aobo/bhm 3a HacTaHaK ncHBOTa. noTpe6HO je Aa 
TaKBa nnaHeTa Hcnyn>aBa OApetjeHe 6HononiKe ycnoBe. 

HaBeneHa orpaHMnen>a He HCK/bynyjy MoryhHOCT 
HacTaHKa ncHBOTa y nnaHeTapHHM cHcxeMHMa Kojn He 
McnyH>aBajy cnoMeHyTe ycnoBe. 3a TaKBe nnaHeTe ce, 
3a cana, He 3Ha KaKBe BpcTe ncHBOTa Mory Aa CTBope, 
ann ce npexnocxaBjta Aa Hnje HHTenHreHTaH Tj. Aa He 
Monce Aa KOMyHHu.Hpa ca ap>tmm pHBMnM3apMjaMa. 

MHTepecaHTHO je cnoMeHyTH pa3He xHnoTe3e no- 
CTojaH>a >KHBO r ia. 3HaMO Aa ce Ham mcmbot 3acHHBa Ha 
yr/beHHKy (C). XeMnjcKn eneMeHT HajcnnHHnjn n>eMy 
je CHHHAMjyM (Si), Y TeopnjM je pa3MaTpaHa MorytmocT 
Aa nocTojH ikmbot 3acHOBaH Ha H>eMy m Aomno ce ao 
3aK/bynKa Aa cy hckm npocTMjn o6nnij,n „ncHBOTa” 
Moryhn, ann Aa HHje Moryh hckm bmuim o6amk 36 ot 
T ora mra jeAMHO yr/beHHK, 36or CBojnx aTOMCKO- 
MonexyncKMx oco6HHa, MO*e o6pa30BaTH HajBehn 6poj 
xeMHjcKMx jeAHmema. JIa6opaTopMjcKM eKcnepHMeHTH 
3acHMBan>a opraHCKe xeMnje Ha 6a3H cnnnij,njyMa cy 
6 mhm HeycnemHH. C/immhm pe3ynTaTH cy Ao6HjeHH m 3a 
a30THy opraHCKy xeMMjy. nocraje XHnoTe3e o ncHBOxy 
3acHOBaHOM Ha hmcto HeopraHCKHM jeAMH>eH>MMa. Mh- 
TepecaHTHa je xHnoTe3a IIlHajAepa (Jean Schneider ) ca 
MeAOHCKe oncepBaTopHje o nocTojamy KpncTanHHx 
(jiopMH ncHBOTa Kojn 6 m ce mothm Hana3HTH y cnon<e- 
hmm KpncTanHHM, CTpyKTypaMa. Haj6M3apHMja je cjiop- 
Ma >KHBora flajcoHa (Freeman Dyson ) m flpejxa (Frank 
Drake) Ha araMCKOM HHBoy Ha noBpniMHM HeyTpoHCKe 
3Be3Ae. TaKBa u,HBnnn3aij,nja 6 m MMana npenHHK oko 
10 11 cm m Tpajana 6 m 10' 15 s. KoMyHHKau,nja ca TaKBOM 
„AHBMnM3aAMjoM” 6 m 6nna Moryfra caMO raMa 3pau,n- 
Ma. 

OBaKBe m c/iHMHe npeAnocTaBKe npeTcraB/bajy 3 a 
Hayny HecxBai/bHBe cncreMe, jep ce He 3Ha Ha KojHM cy 
npHHAMnMMa 3acHOBaHe na ce rpaHnne ca HaynHOM- 
(fiaHTaCTHKOM. 

3a caAa 3HaMO caMO jeAHO mccto y CBeMnpy TAe 
cnrypHO nocrajM >kmbot, to je Ha 3eM/bH. Met)y'i HM 
nopeA 3eM/be y Hamoj HenocpeAHoj cpeAHHH ce Ha- 
na3e m Apyre nnaHeTe Koje cmo HenaBHO nonenn na 
HCTpancyjeMO. 

l/lcTpa>KMBaH>e CyHneBor cucTeMa 

HaynHMAM m CBeMHpcKe areHAnje cy oa noneT- 
Ka KocMHHKe epe noKa3anH H3y3eTHO nmepecoBame 
3a CyHneB cmctcm, npe CBera 3aTO mTO je penaTHBHO 
naKo noceTHTH nnaHeTe 36or h>mxobc 6nH3HHe. Toam- 
He 1959. Ha Mecep ce cnycTHna coBjeTCKa nere/iMpa 
JlyHa 2. TaAa cmo ao6mhm npBe HenocpeAHe noAaTKe o 
HarneM caTenHTy. Epa HCiiH i MBama nnaHeTa nonena je 
1961. roAMHe Kana je pycKa Met)ynnaHerapHa nere/iMpa 
BeHepa 1 nocnana npBe nonaTKe o BeHepn. IloKa3ano 
ce Aa joj je noBpnmHa H3y3eTHO Tonna (oko 450°C) m 
Aa je OKpynceHa aTMoajiepoM canHH>eHOM npeTe>KHO 
oa yrn>eH amokcmaa (C0 2 ). flaHac, neiMpH AepeHHje 
KacHHje, Met)yn/iaHerapHe neTenHpe Aane cy HaM 


MMA/II/I >KI/IBOTA I/I3BAH 3EM/bE? 
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Henpoij,eH>MBe nopaxxe o ppyrnM naaHexaMa h caxeaM- 
TMMa. OHe cy iioce iM/ie cBe naaHeTe ceM nayroHa, a y 
TOKy je upoyaaBame Mecepa ca aereanpoM MeceaeB 
I4crpa>KMBaM ( Lunar Prospector ) h JynMTepa m meroBMx 
caxeanra ca raanaeoM. HapepHixx pepeHnja cy y n/iaHy 
noceTe CMCTeMy CaTypHa (KacMHM), ri/iyroHy (ri/iyroH 
Excnpec) m Mepxypy (XepMec). Tmm noceTaMa Haya- 
hhijm he 3aoicpy>KMTM yno3HaBaH>e Harnnx cycepa. 

CBa pocapamma nocMaxpama Tea a y CymieBOM 
CMCTeMy (naaHeTa, careaMxa, KOMeTa m acTeponpa), 6 m- 
ao HenocpepHO ayTeM aexeaixpa m coham, m/im nocpep- 
ho nyTeM npoyaaBama cneKTpa, HMcy paaa hm jepaH 
HaroBeniTaj 6 m/io xaxBe opraHcxe aKTMBHOCTM. Kaxo ce 
jepMHO naaHeTa 3eMa>a Haaa3M y 30 hm acMBOTa moctojm 
M3BecHa MoryhHOCT HacraHKa jepHOCTaBHnx opraHM- 
3aMa m Ha ppyrnM TeaMMa Hamer cncTeMa. IloKa3aHo 
je pa nocToje ycaoBM (MeraHcxa Mopa Ha TMTaHy, aeA 
Ha EBponn, cnepMcjmaHa aTM0C(f>epa Ha BeHepix) 3a 
npocTe o6aMKe acnBOTa. KHTeanreHTaH >khbot y Ha- 
ineM CMCTeMy ao caAa Hixje npoHat)eH h nocrajM Maaa 
BepoBaTHoha Aa he 6 hth Hat)eH. Yko/ihko 6 h nocTojao, 
oh Man mm 6 h Beh CTyiinaM y Met)yco6aH xomaxT. 

YxoaMxo 6 h Haman Maxap h HajnpocTMje bh- 
pyce nan haxTepnje Ha Hexoj naaHeTM nan cai-eaMTy 
cpymMO 6 h ce BMmeMMaeHMjcKM mht o ycaMmeHOCTM 
HOBexa y CBeMMpy. To 6 h Aaao He3aycraB/bMB MMnyac 
er3o6MoaomxMM MCTpaacMBamMMa. 

AHaaM3MpajMO caAa Teaa y CyHaeBOM CMCTeMy Ha 
xojMMa cy Hat)eHM hap Hexn npepycaoBM 3a nocTojame 
acMBOTa. 

MepKyp 1/1 Meceij 

Mepxyp je Haj6an>xa naaHeTa CyHpy oa cbhx Te- 
aa y HarneM CMCTeMy. TeMnepaTypa Ha H>eMy ce Mema y 
pacnoHy oa -180°C xaAa je y ceHpn, ao 430°C xaAa je 
oxpeHyT CyHpy. AxMoccjiepa je M3y3eTHo peTxa h hhhh 
je XMceoHMX, HaTpMjyM, MoaexyaapHM boaohhx (H 2 ), 
h xeanjyM. IlpMTMcax h 3 hoch oxo 10 15 aTMOC(f>epa, 
mTO je 3aHeMap/bMBO Maao. OBaxBM ycaoBM 3 a >xhbot 
cy HeMoryhM. MetjyTHM toxom peBepeceTMx roAMHa 
papapcxnM nocMarpameM ce 3axa>yaMao Aa 6 h bo- 
AeHM aeA Morao nocToja™ y KparepwMa Ha noaoBMMa 
naaHeTe xojn cy y BeaMToj ceHpix h TAe TeMnepaTypa 
He npeaa3M -100°C. MapwHep 10, xojn je xpw nyTa npo- 
mao nopeA Mepxypa toxom 1974. h 1975. toahhc, Hnje 
canxao noaoBe Taxo Aa 3a caAa ceM thx papapcxnx 
nocMarpama HeMaMO Apyre noAaTxe. 

Mecep je cannaH Mepxypy. Be3 aTMOC(f>epe h ex- 
CTpeMHMx npoMeHa TeMnepaType. 

HayaHMAM cy 1996. toahhc npoHaman aeA »a 
Mecepy. OBa BecT M3a3Baaa je orpoMHy na>XH,y npe 
CBera 36or MorytmocTM peaaTMBHO jecjmiHnje excnao- 
aTapnje. Kpo3 HexoaMxo Mecepn ohjaBmeHM cy paAOBM 
3acHOBaHM Ha papMo-nocMaTpaH>y Mecepa. EbnMa ce 
onoBpraBa nocTojame aepa. Tbpah ce Aa je oho iiito 
cmo CMaxpa/m 3a aeA OAcjaj cyHaeBMx 3paxa ca Mece- 
aeBe noBpmMHe. KoHaaHy je pea, xao h o6hhho, Aaaa 
je HACA (HapMOHaaHa acTpoHayTMaxa h CBeMnpcxa 


areHpMja) xapa je nocaaaa aeTeanpy MeceaeB Mcxpa- 
>XMBaa 6 e 3 mypcxe nocape aa xpyaoi oxo Hamer cycepa. 
Ilpe HexoaMxo Mecepn tmm HACA-e je xoHaaHO 3 Ba- 
HMaHO caomiiTMO aa y KpaxepwMa oxo noaoBa Ha Me- 
cepy nocToje 3 Harae xoanaMHe BopeHor aepa. 

CaMO nocTojame aepa Hnje poBomaH ycaoB 3a 
nocxojaxbe h pa3Boj hh>xhx ohanxa acnBOTa. Maxo 
oppet)eHe MMxpocxoncxe ra>MBe, haxTepnje h aare mo- 
ry M3pp>xaTM TeMnepaType ncnop -190°C, excTpeMHO 
HMexe npMTMexe h j0HM30BaH0 3paaeme bmcoxot hh- 
TeH3MTeTa, pa3Boj bhihhx ohanxa acnBOTa y aepy Ha 
Mepxypy h Mecepy je npocTO HeMoryh. 

Maxo y tmm aepeHMM MopnMa He nocTojM Moacpa 
aax hm HajHM>XM ohanx acnBOTa, 3HaaajHa je xoMep- 
pnjaaHa ppTa obot OTxpnha. HawMe, 6ypyhe xoaoHMje 
Ha Mecepy he mhoto je<j>TMHMje Mohn pa KopncxHxe aep 
3a CBoj oncTaHax. flame heMO bhacth pa je aep M3raepa 
onmTa opaMxa He caMO Mepxypa (yxoanxo nocTojn) h 
M ecepa Beh h ppyrnx naaHeTa h h>hxobhx caTeaMTa. 

BeHepa 

Ha npBM noraep OBa naaHeTa je noropHa 3a aoi- 
bot. Mace hancxe 3eMa>MHoj h rycTe axMoccjjepe 6orare 
pa3HMM racoBMMa pajy pohpe ycaoBe aax h 3a BMine 06- 
anxe acnBOTa. Met)yTHM, noppohHMja aHa/iM3a nopaTa- 
xa pohMjeHMx cnexTpaaHOM aHaaM30M ca 3eMme h no- 
papMMa ca 26 aeTeanpa xojn cy je noceTMaM, noxa3yjy 
HaM pa cy ycaoBM Ha caMoj noBpmMHM naaHeTe npocTO 
HecHom/bMBM m 3a npocTe Bnpyce h haxTepMje. 

HanMe, y axMoccjiepix BeHepe HajBMme je 3acTy- 
n/beH yrmeH amoxcma, pox y mhoto m 3 h,mm KO/iMHHHa- 
Ma MMa a30Ta h ppyrnx racoBa. Bam 36or npncycTBa 
yrmeH AMOxcnpa HacTaje no3HaTM ecjiexar cTaxaeHe 
6amTe xojn axyMyanme TonaoTy Taxo pa je noBpmMHa 
BeHepe M3y3eTHo Tonaa, oxo 440°C. TaxBe TeMnepaTy- 
pe He Mory pa M3pp>xe hm repMOcjjM/iHe haxTepMje, na 
hm jepHa op HajoTnopHMjMx BpcTa xoja MO>xe pa >xhbh 
oxo jepaH caT Ha 120°C. 

Kaxo mcmbot Ha noBpmMHM naaHeTe BeHepe He 
MO>xe nocToja™, HayMHMpn cy ce oxpeHyaM ohaapn- 
Ma m cpepiBMM caojeBMMa aTMOccjjepe. ATMOccjjepcKM 
Mopean iioiBpl)eHM nopapMMa ca coham xoje cy ce 
cnycmae Ha BeHepy, noxa3yjy pa nocraje caojeBM aT- 
Moc(|)epe ca ohaapnMa Ha BMCMHaMa op 48 km po 68 
km. TeMnepaTypa y H>MMa ce xpehe y BpepHOCTMMa op 
-30°C po 75°C. Obh napaMerpM cy npnanHHO noBomHM 
3a iiocxojame cnepMcjmHHMx ohanxa acMBOTa, Mel)y i MM 
36 ot jaxMx BeTpoBa npexo 100 m/s n caMor cacTaBa 
thx ohaaxa (84% pacTBop cyMnopHe XMceanHe) h OBaj 
npepeo BeHepe Hnje 3a >xhbot. 

Mapc 

Axo je Herpe 6 h/io acMBOTa nan ce capa Haaa3M 
y npMMMTMBHOM ohaMxy OHpa je to Ha obom HameM 
cycepy. Mapc je aeTBpra naaHeTa op CyHpa h Haaa3M 
ce y 30 hm yXHBora, aan TeMnepaTypa Ha meroBoj noBp- 
mMHM je npeTe>XHO ncnop Hyae 36or peTxe axMoccjjepe. 


BacHOHa 


MMA JIM >KMBOTA M3BAH 3EM^>E? 



FberoBa axMocc|)epa je, Kao m kop BeHepe, caanxbeHa 
CKOpO MCK/byHMBO Op yr7BeH pMOKCMpa, pOK HeKO/IMKO 
npopeHara mmhm a30T n aproH. KMceoHMKa nMa pBe 
CTOTMHe nyTa MaH>e Hero Ha 3eM/bw. 3a pa3/inKy op 
BeHepe, xpe je npMTMcaK Ha noBpniMHM oko 90 aTMOc- 
<J>epa, Ha Mapcy oh m3hocm ctotm peo 3eMa>HHHHor 
npMTMCKa. TeMnepaTypa ce Kpehe 03 -120°C po 22°C. 
Ha noHOBMMa ce Ha/ia3e aepeHe Kane Koje cy ce y npo- 
ihhoctm OTOii/baBa/ie TaKo pa cy tokobm Bope HanpaBn- 
an KopnTa. TpeHyrao Ha Mapcy Hnje npoHatjeHa Bopa 
y TenHOM CTaH>y. 

flo capa je oko pecex aexeanpa noceTMao Mapc, 
poK ce caMO nap h>mx cnycTMao Ha caMy noBpniMHy 
naaHeTe. HajnHTepecaHTHnja je Mixcnja Bmkmhx. Bn- 
KMHr ce cnycTMO Ha noBpniMHy Mapca cpepnHOM 1976. 
roflMHe. npMMapHM pna> Mncnje je 6 mo pa ce ncnnxa 
MoryhHOCT acnBOTa Ha Mapcy. AyT0MaTM30BaHe coh- 
pe cy M3BpmMHe xpn eKcnepMMeHTa ca y3opKOM raa. 
Tpaacnan cy ce npon3Bopn peaoBan>a noxeHpnjaaHnx 
MMKpoopraHM3aMa m oKoaMHe. Pe3yaTa™ cy 6nan TaK- 
bm pa cy ce Moran o6jacHMTM m HeopraHCKMM peaKpw- 
jaMa. Met)yxwM KpnxnHapn tmx eKcnepMMeHaTa, Haraa- 
maBajy pa ce TaKBM pe3yaTa™ po6njajy n y necxy 
Caxape. fle6axa ce OTBopnaa. Hay a Ha jaBHocT ce niiax 
onpepeanaa 3a onpe3HocT. flox ce He M3Bpme noy3pa- 
Hwjw eKcnepMMeHTM He Moace ce ca cnrypHomhy TBp- 
Pmtm pa Ha Mapcy nocTojn >khbot. Moacpa ce HeKaKBM 
MHKpoopraHM3MH Mory Hahn 6aw3y noaapHMX Kana 
aan 6ypyhe aereawpe HMcy 3a capa naaHwpaHe y Ta 
noppyaja. 

ropMHe 1984. rpyna ncTpaacnBaaa noceTMaa je 
AHTapKTMK CKynMBHiM MeTeopMTe y OKBixpy nporpa- 
Ma xpa>Kexba Mexeopnxa Ha AHTapTMKy ( ANSMET ). 
nporpaM c|)MHaHCwpa aMepnaxa HapnoHaaHa HayaHa 
4>OHpapnja ( NSF ). Mel)y tmm MeTeopMTMMa 6 mo je jepaH 



Canaa 1 . MeTeopnT ALH 84001 



C/inna 1 a. MeTeopi/iT ALH 84001 (fleTajb kojh je 
y36ypKao HayMHy jaBHOCT). 


03HaaeH Kao ALH 84001 (caMKa 1) no Ha3MBy o6aac™ 
ATaac Xna ( Atlas Hill ) rpe je Hat)eH. noniTo je npomao 
aHaaM3e pornao ce po 3aKa>yaKa pa upmiapa xpynn op 
jepaHaecT Hat)eHwx Mexeopwxa 3 a Koje ce CMaTpa cy na- 
an ca Mapca. TopMHe 1994. y xeMnjcKOM cacTaBy tmx 
MeTeopnTa Hal)€HM cy TparoBM racoBa Kojn ce Haaa3e 
y aTMOc<f>epn Mapca. OpMax cy peaoBM MeTeopnTa no- 
caaTM y aa6opaxopnje mnpoM CBeTa n noKa3aao ce pa 
je Taj MeTeopnT HajcTapnjn y rpynn SNC ca CTapomtiy 
op 4,5 Mnanjappn ropnHa. HayaHnpn cy peKOHCTpyn- 
caan MCTopnjy Tor Hajno3HaTnjer MeTeopnTa. 

MeTeopnT je M3raepa HacTao M3 ncTona>eHe aaBe 
y HajpaHnjoj ncTopnjn Mapca, npe 4 po 3,8 Mnanjappn 
ropnHa. npexo n>era je Tapa npomaa xeaHocr cacTa- 
Ba>eHa op yra>eHMKOBnx MnHepaaa y KojnMa cy ce Ha- 
aa3nae npnMMTMBHe MapcoBCKe 6aKTepnje. npe 16 
MMHMOHa ropnHa MeTeopnT nan acTeponp upeaHMKa 
op 0,5 po 2 km je ypapno y Mapc 6p3MHOM op 5 km/s 
6an3y MecTa ALH 84001. MeTeopnT je ycaep ypapa 6mo 
M36aaeH ca Mapca n npe 13 000 ropnHa je nao Ha Ah- 
TapKTMK. 

Ipyna HayaHMKa Ha aeay ca MexejoM ( David McKay ) 
m3 yoHCOHOBor caTeanTCKor peHTpa ( NASA JSC ) aHa- 
an3npaaa je CTpyKTypy MeTeopnTa n Hamaa je BaaK- 
HacTe opraHCKe CTpyKType pyacnHe 10' 11 m. OBaKBe 
6aKxepnje ce Ha3MBajy „HaHo6aKTepnje”. CanMHe 
6aKxepnje nocToje n Ha 3eMa>n aan cy oko 100 nyTa 
Behe op MapcoBCKnx. no3Ha™ naaeoHToaor n eK- 
cnepT 3a paHn >kmbot Ha 3eMa>n Co(j) (W. Schopf) Ha- 
raamaBa pa TaKBM o6jeKxn Mory HacTaTM HeopraHCKMM 
peaoBan>eM. nocae je MeKej eaeKTpoHCKMM mmkpocko- 
noM aHaan3npao xeMnjcKe npopyKTe tmx 6 aKTepnja. 
Mcto Taxo n OBe npopyKTe je Morytie o6jacHHTH Heop- 
raHCKMM nopeKaoM. 

Y npnaor Teopnjn pa je npe hckohmko Mnanjappn 
ropnHa nocTojao 6ap 6aKTepnjcKn >kmbot Ha Map- 
cy npe n HMH>eHMija pa je Met)y naaHeTaMa aexeanxi,a 
MapcoB rao6aaHn nocMaxpaa ( Mars Global Surveyor ) 
OTKpnaa caa6o MarHerao noa>e oko OBe naaHeTe. OBaj 
nopaTaK je op BeanKe BaaorocTH 3a >kmbot. HanMe, 
yKoanKO nocTojn MaxHexHO no/be oko Mapca to 3Haan 
pa ce y yHy xpamxbocxn naaHeTe Haaa3n rBO>Kt)e y xea- 
hom CTan>y. flo Tapa ce 3Haao pa caMO 3eMa>a n Mepnyp 
(Moacpa n raHMMep) nocepyjy MeTaaHo je3rpo. Kano 
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m Mapc noceyyje tekbo je3rpo to 3Hann ,4a je y npo- 
iii/iocTM 6mo mhoto toii/imjm. Tokom BpeMeHa, Mapc ce 
no/iaxo xaayno. IlocTojaH>e KaHaaa Kpo3 xojnx je Texaa 
Boya iiOTBpt)yje xMnoTe3y o toii/i njeM Mapcy y npo- 
hmoctm a caMMM tiim 6 ay a hobo CBerao Ha xHnoTe3y o 
6aKTepwjaMa ca Mapca. 

OrKpnhe obmx 6axTepnja OTBapa MHora nnrarba. 
3a caya, He moixcmo ca cnrypHomhy 4a TBpyMMO 4a 
cy Te HaHo6aKTepMje He3eMa/bCKor nopexaa, axo cy 
yonniTe daKTepnje. Obm 04tobopm he ce MO>xya Hahn 
xa4a ce xpeHe Ha Mapc. HACA n/iaHwpa npojexaT 
„MHBa3Hje Ha Mapc” r4e he Ty iiaaHery 40 2005. royn- 
He noceTMTM ocaM aere/mya nnja he CBpxa 6 mtm npe 
CBera McnMTMBaihe MoryhHOCTM xoaoHM3ayMje Mapca. 
Ilope4 tot 3a4aTKa y naaHy je no4po6HO McnMTMBaH>e 
MapcoBor T4a. 

Jym/iTepoBi/i caTe/ii/iTi/i 

Cmctcm JynnTepa npeycTaBjta MMHMjaTypHM naa- 
HeTapHM CMCTeM c tom pa3/inKOM hito JynHTep HMje 
3Be34a. Hac npe CBera HHTepecyjy Herapn HajBeha. 
caTeaMTa: Mo, EBpona, raHMMe4 m KaaMcm OBe ca- 
reaMTe m Jyiimep noceTwao je neT MeljynaaHeTapHMX 
COH4H IImohmp 10, IlnoHnp 11, Bojayep 1, Bojayep 2 m 
raanaeo xojn ce jom yBex Haaa3M TaMO. 

raawaejeBM care/imM cy OKOBaHM ae40M ceM 
Me Koja je 36or cBoje 6aw3MHe JyiiMTepy npn/inHHO 
reoaouiKM axTMBHa. Mo, nope4 3eM/be, iipeycraB/ba 
je4MHM ohjexaT y CyHneBOM cncTeMy ca By/iKaHCKMM 
epyuywjaMa. TeMnepaTypa y oko/imhm tmx Byaxara 
40CTH>xe 27°C hito je BeoMa Bncoxa TeMnepaTypa y 
04Hocy Ha ocTaTax noBpmMHe T4e je TeMnepaTypa oxo 
-140°C. Tao je canMH>eHO npeTe>xHo 04 je4MH>eH>a cyM- 
nopa. 

EBpona m raHMMe4 cy oimhhm no cacTaBy. Ha 
noBpmMHM ce Haaa3w ye6eaM caoj B04eHor ae4a, 40X 
ce y 4 y 6a, mm caojeBMMa MO>xe onexMBaTM B04a y ren- 
hom CTan>y. Taj caoj MO>xe 6mtm noBoa,aH 3a >xmbot, 
Me^yTMM He 3HaMO xaxaB pa3Boj MO>xe ycae4MTM c 
o63npoM 4a ce Haaa3M y bchmtom Mpaxy. HajHOBnje 
OTxpnhe raanaeja 4o6njeHO nocMaTpaH>eM 046njeHMx 
cyHneBMx 3paxa ca noBpmMHe EBpone noxa3yje 4a 
ce Mcno4 4e6eaor ae4a tot caTeaMTa xpnjy eaeMeHTM 
yra,eHMX, xnceoHnx m a30T. HaynHMyn npeTnocTaBa,ajy 
4a ce Mcno4 tot ae4a Haaa3M B04a y tchhom cTan>y 
(36or TonaoTe xoja 4oaa3M M3 yHyTpaniH>ocTM EBpone). 
Obo He 3HaaM 4a je y tom 4eay EBpone Moryh >xmbot 
a/in nocTojan>e 4Ba ocHOBHa eaeMeHTa 3a >xmbot (B04a 
y tchhom CTan>y m yHyTpamH>M M3Bop TonaoTe) nnax 
4aje Hexy MorytmocT. 

Je4MHM 04T0B0p Ha OBa iinrarba Mory 4a 4ajy ae- 
Teanye xoje 6m ce cnycTMae Ha OBe caTeaMTe m 4a M3- 
Bpme 4y6nHCxa 6ymeH>a Taa. laanaeo, xojn op6nTnpa 
oxo JynnTepa m caTeaMTa, HMje npeyBMt)eH 3a TaxBe 3a- 
4aTxe. CBeTcxe CBeMMpcxe areHyMje He naaHMpajy 40 
2010. ro4MHe caan>e HOBe Mncnje y OBaj MMHMjaTypaH 
naaHeTCXM cmctcm. 


TMTaH 

IIIto ce BMuie yyaa,aBaMO 04 CyHya Man>e cy 
MoryhHOCTM 3a pa3Boj >XMBOTa. HajBehM caTeaMT Ca- 
TypHa, TMTaH, Mel)y i MM HapyuiaBa to npaBMao. TMTaH 
je je4MHM caTeaMT y CyHneBOM CMCTeMy xojM MMa aT- 
Moc(|)epy xao Hexa naaHeTa. ArMoajiepcKn npMTMcax 
Ha noBpuiMHM TnTaHa je Behn 3a 60% 04 npnTMexa 
Ha 3eMa,M. TeMeparypa Ha caMoj noBpuiMHM m 3 hocm 
-178°C hito 3 HanM 4a ce bo4Chm ae4 Haaa3M y CTan>y 
TBp4ohe rpaHMTa. AHaaM3e CTpyxType arMoccjiepe 
(ca aere/mya xoje cy noceTMae TMTaH m ca Xa6aoBor 
Teaecxona) noxa3yjy 4a je cacTaBa,eHa 04 a30Ta (N 2 ) m 
M eTaHa ( CH 4 ). JIa6opaTopMjcxa McnMTMBaH>a TaxBor 
cacTaBa no4 pa3HMM ycaoBMMa noxa3yjy 4a je Moryhe 
o6pa30Ban>e cao>xeHMx opraHCxnx je4MH>en>a yxa,yny- 
jyhn a4eHMH, je4Hy 04 ochobhmx xomhohchtm Moaexy- 
aa flHK. 

Tpyna HaynHnxa je 1994. ro4MHe xopncrehn Xa- 
6aoB Teaecxon noxa3aaa 4a ce Ha noBpuiMHM TnTaHa 
Mory Haaa3MTM oxeaHM xoje mmhm cMema eTaHa m Me- 
TaHa. Ha TaxBoj TeMepaTypn MeTaHcxo-eTaHcxa CMe- 
ma ce Haaa3M y tchhom CTan>y. Y TaxBoj aTMoajiepn je 
Moryhe CTBapaH>e MeTaHCxnx o6aaxa xojn McnyuiTajy 
MeTaHexy XMmy. Cbct y MaaoM ca ochobom a30Ta, Me- 
TaHa m eTaHa. MmepecaHrao 6 m 6mho bm4Ctm xaxo 6 m 
ce pa3BMO >xmbot Ha TaxBoj HaMa Heno3HaToj ochobm. 

EBponcxa CBeMMpcxa areHynja (ESA) m HACA cy 
aaHcnpaae y oxTo6py npomae roynHe Met)ynaaHeTapHy 
aeTeanyy KacMHM xoja he nocae ceyaM 104 m H a yohn 40 
TnTaHa m M 36ayMTM Ha H>eroBy noBpniMHy aeTeanyy 
XajreHC. nocae cnymTaH>a XajreHC he HaM noaa caTa 
caaTM Henpoyen>MBe noyaTxe o oxoaMHM Ha Tm aHy m 
T aya heMO MO>xya 3HaTM niTa ce TaMO 40 rat) a. 

3ax;byiiaK 

Mhtch 3 mbho nocpeyHO m HenocpeyHO nocMaTpan>e 
cxopo cbmx ohjexaTa y CyHneBOM cncreMy HMje noxa3a- 
ao ya 6nao rye nocTojn m HajnpocmjM o6anx noiBOTa. 
Obo, HapaBHO, He 3Hann ya He nocTojM >xmbot y HameM 
CMCTeMy. Oho hito ca BeanxoM cnrypHornhy 3HaMO je to 
ya, MHTeaMreHTHor >XMBora, ohot ca xojMM 6m mm mothm 
ya xoMyHMynpaMO m pa3MeH>yjeMO MH(f>opMayMje, HeMa 
y CyHHeBOM CMCTeMy. KoHanHe oyroBope Ha OBa nMTaH>a 
3HaheMO 40 2010. roynHe xaya 6m ce 3aBpmnae Mncnje 
Ha Mepxypy, Mapcy, CaTypHy m nayroHy. Tmm MncnjaMa 
4o6nheMO jeyiiy yonniTeHy canxy o HauiMM cyceyMMa 
HMMe he ce 3aBpmnTn eTana Kocmmhxc epe rye cmo ca- 
mo nocMarpa/iM. no naaHOBMMa cbcmmpckmx areHynja 
iione rKOM noaoBMHe caeyeher Bexa MO>xe ce onexMBaTM 
xoaoHM3aynja Mapca oyaxae 6m ce a>yycxe xoaoHnje mo- 
rae ihmpmtm Ha ocTaae caie/iMie m naaHeTe 6oraTe pyyaMa 
m OTBopeHe 3a MHTeH3MBHa HaynHa Mcrpa>XMBarba. 

flpejKOBa jeflHaHMHa 

flo ca^a cmo pa3MaTpa/m npM/mHHO noy3flaHe hm- 
H>eHmje Koje pe/iaraBHO /iaico mo^ccmo npOBCpMTM y Harnoj 


BacnoHa 
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oko/imhm. Obm nopaipi, HapaBHO, HMcy yomiiTe oiitmmm- 
ctmhkm, jep 3a capa He nocTojM BpcTa y CyimeBOM cncreMy 
ca kojom mm MOMceMO pa KOMyHMpnpaMO. Met)yTMM, Ham 
CMCTeM (3Be3fla-nnaHeTe) HMje jepnHM y Hamoj ra/iaKCMjn. 
Y obom pe/iy BnpeheMO Kaxo mo>kcmo npopanyHara 6 poj 
u,MBM/iM3au,Mja ca KojMMa TpeHyTHO mo/kcmo KOMyijMHM- 
paTM. 

Jom Kapa je er 3 o 6 nonorwja 6 waa M/iapa Hayxa m 
K apa cy ce TeK M3rpat)MBa/ie H>eHe ochobc opparaH je 
jepaH op 3HanajHMx cacTaHaKa TapamibMX CTpyamaxa 
M3 pa3HMX o 6 aacTM 36or My/iinpHCipnii/iMHapHOCiH 
OBe Hayxe. ropMHe 1964. y IpM h BeHKy (Green Bank) 
oflpxcaHa je KOHcjrepeHipMja ca tcmom o MorylmocTMMa 
>KMBOTa y CBeMMpy. JepaH op Bopehnx crpyamaxa Ta- 
mo 6 mo je m OpeHK flpejx KojM je Ha Toj KOHcjrepeHipMjM 
npeflaoxcMO capa Beh nereHpapHy jepHaHMHy. Ta, flpej- 
KOBa jeflHaHMHa ce upepcxaB/ba y 06 /mKy 

N = Rxf p xnxf l xf i xf c xL 

rfle je: 

N - 6poj u,MBM/iM3au,Mja ca KojMMa TpeHyTHO mtokcmo 
KOMyHMpnpaTM, 

R - 6p3MHa HacTajama 3Be3pa y raaaKCMjn, 
f - peo 3Be3fla xoje MMajy iuiaHexapHe cncTeMe, 

« e - peo naaHe i apHMX cncTeMa xoje MMajy naaHe re Ha 
KojMMa nocTojM ycaoB 3a >kmbot, 

/, - peo naaHera noropHnx 3a >kmbot Ha KojMMa ce oh 
nojaBMO m pa3BMO, 

f. - peo naaHera ca >kmbotom Ha KojMMa nocTojM pa3y- 

MaH aCMBOT, 

f c - peo naaHe ra ca HHTenMxeHTHMM jkmbotom Kojn mo- 
xce pa KOHTaKTMpa ca ppyrMM ipnBH/inaaipnjaMa m 
L - Bex Tpajama tcxhmhkmx pMBMjiM3apMja. 

Cbm cjraKiopM y jepHannHn, ceM R m L, ce M3pa>Ka- 
Bajy y iipoipeHiMMa Te ce Mory KpexaxM op Hyaa 3a Beo- 
Ma necMMMCTMHKe po jepaH 3a ohtmmmctmhkc npopeHe. 
CBaKM op obmx npoMeH/bMBMx upepcxaB/ba o 6 /iacx 
MHiepecoBama jepHe op Hayxa, noneB op acTpo<J)M3MKe 
Koja ce 6 aBM npBOM bc/imhmhom R, upexo f. 3a xojy ce 
MHTepecyjy opraHoca xeMMja m 6 MoxeMMja, na po/ c hm- 
Me ce 6 aBe aHxpono/io3M. 

Ha paHammeM HMBoy 3HaH>a acrpoc|rM3MKe npn- 
hmhho po 6 po 3HaMO ko/imko 3Be3pa HacTaHe ropMHiH>e y 
Hamoj raaaKCMjn. OBaj 6 poj HMje 6 mo craaaH y pa3Bojy 
TaaaKCMje ann ce aaxo Moxce Hahn cpepma BpepHOCT 
axo 6 m nope/in/in 6 poj 3Be3pa (oko 100 MM/injappn) ca 
BpeMeHOM >KMBOTa raaaKCMje (10 MM/injappn ropMHa). 
Taxo 3a BeaMHMHy R po 6 njaMO BpepHocx 03 10 3Be3pa 
no roflMHM. 

/Jpyra BennHMHa, npopeHTya/iHM 6 poj 3Be3pa xoje 
capp>Ke naaHerapHe CMCTeMe, jecTe paHac npnjiMHHO 
aKi yeaaH xioc/ie CKopammer upoHaaacKa ppyrnx nna- 
HeTa oko 3Be3Ra. flo aBrycTa upomae ropnHe noTBptjeH 
je npoHaaa3aK 11 /iaHexcKnx cncTeMa oko 20 3Be3pa 
ca raaBHor HM3a. 3a 21 3Be3py ce ca cnrypHornhy 3Ha 
pa He nocepyjy 11 /iaHexe. HapaBHO, OBpe ce jaB/ba 
hm 3 npo 6 /ieMa op Kojnx je Haj3HaHajHnjn Taj pa jom 


yBeK He 3HaMo npaBM MexaHM3aM HacTajama caMMx 
ii/iaHexapHMx cncTeMa, naKO nocTojM HM3 xnnoxe- 
3a Kao, Ha npnMep, KaHT-ZIaiiaacoBa. Khtchsmbho 
T parame 3a hobmm n/iaHexaMa, Koje ca^a upeflcxaB/ba 
je^HO os HajflMHaMMHHMjMX fle/iOBa acTp o(J)M3MKe n 
acTpoHOMMje, 6 m y cKopMjoj 6yflyhH0CTM mottio ^axM 
oflroBop 3a BeaMHMHy f. 

Met)yTMM, ko/imko flo6po no3HajeMo R m f p , to- 
/imko Marne 3HaMo ocraae Be/mHMHe. Ocra/ie bc/im- 
HMHe ce ospe^yjy Mexo^aMa npopeHe. HeKe op, obmx 
Be/iMHMHa cy 3apaxaK ppymxBeHMx Hayxa. Moxcpa je 
Haj3aroHeTHMja noc/iepxba Benmima L, Koja HaM paje 
MHiJiopMapMjy o py>KMHM xpajaxba ppymxBa cnoco6Hor 
pa KOMyHMpMpa ca ppyrMM xi,MBM/iM3aij 1 Mj MjaMa. OBa 
BeaMHMHa, c/io6opho ce Moxce petiM, je CTBap c/io6op- 
He upopeHe. noneraK xpajaxba rj,MBM/iM3axi,Mje (L) Koja 
KOMyHMpMpa ca c/imhhmm ppymxBMMa je oppel)eH Tpe- 
HyTKOM upoHaaacKa papMO-ypet)aja. 3a Hac je to Kpaj 
upom/iox Bexa Kapa je HeManKM HayHHMK Xepxi, (Hertz) 
M3Beo eKcnepMMeHTe y KojMMa je ycneo pa eMMTyje m 
npMMM papMO-xanace. 3HaHM pa 3a Hamy rj,MBM/iM3axi,Mjy 
BpepHOCT L M3HOCM 100 ropMHa. 

36or Tora m ro BeaMHMHy L yonniTe He no3HajeMO 
Hajnemhe ce paje BpepHOCT 6poja pnBMaM3apMja N y 
c|ryHKij,MjM xpajaxba xi,MBM/iM3axi 1 Mje L. nocae ce npeTno- 
CTaBM BpepHOCT 3a L n Taxo ce po6nja 6poj N. Ha npn- 
Mep ToapcMMT m Obch (D. Goldsmith, T. Owen) y3MMajy 
BpepHOCT 3a L op 1 mm/imoh ropMHa pox naaT (Platt) 
ca MnHMreHCKor yHMBep3MTeTa CMaTpa pa tcxhmhkc 
pMBnaM3apMje Tpajy 10 MM/moHa ropMHa. Y ra6e/iM cy 
pare pa3He npopeHe BpepHocm npon3Bopa Rxfxn e 
x f t xf. xf c . Y Ta6ean je paTa BpepHOCT N y ijjyHKpMjn 

I. 



N 

ro/ippajx (1966) 

lx L 

CaraH (1974) 

0.1 xL 

Tojiacmi/it (1980) 

1.25 xL 

onTi/iMi/iCTi/iHKa npoL^eHa 

300 xL 

neci/iMi/iCTi/iHKa npoAeHa 

10"xL 


HapaBHO, Kao hito cmo Hanncaan rope, BpepHOCT 
L je HajHen3BecHMja BeanHMHa xojy Moxcpa m HMKapa 
HeheMO ca3HaTM. Ykohmko ycBojMMO npopeHy pa je L = 
20 000 ropMHa m y3MeMO BpepHOCT, xojy BehnHa ayTopa 
c|raBopM3yje, 3a N = L po6njaMO pa 6poj pMBMaM3apnja. 
ca KojMMa TpeHyrao mtokcmo pa KOMyHnxjnpaMO y 
Hamoj raaaKCMjn m3hocm 20 000. To 3Hann pa je HaMa 
Haj6an>Ka MHTeanreHTHa pnBMaM3apnja ypameHa oko 
1100 CBeTaocHMX ropMHa. yxoaMKO HaM, Ha npnMep po 
2000. ropMHe ctmthc cnmaa ca Te pnBMHM3apnje m op- 
Max mm oproBopnMO, po6nheMO h>mxob oproBop 4200. 
ropMHe. HapaBHO, obo je npnaMHHO cao6opHa npope- 
Ha. 

MeTOfle Tparahba v\ KOMyHi/iL(i/ipaH>a 

nomTo cmo „MCTpaxcMaM” CyHneB cncxeM oxpe- 
hmmo ce capa ypameHMM 3Be3paMa. OBa o6aacT er30- 
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6wo/iorwje ce ncK/byHMBO ocAan>a Ha HpnpeKTHe Mexope 
nocMaTpaH>a. HawMe, 36or neimne ypa/beHocm nocMa- 
TpaHMX 3Be3fla ophocho n/iaHera oko h>mx, HeMoryhe 
je, 6ap 3a capa, noc/iarw /iexeAMpe mam coHpe Ha h>mx 
pa 6m xao Kop Haninx n/iaHera po6mam HenocpeAHe no- 
AaTKe. JeAMHo opyacje Koje nocepyjeMo je nocMaTpaite 
e/ieKipoMaiHeTHor cneKTpa o6jeKTa, 6mao Aa Tpaixn- 
mo ppyre Bpcre, Kim Aa KOMyHMpMpaMO (3a caAa caMO 
jeAHOCMepHo) ca H>MMa. 

MeTOfle Tpameiba BaH3eiviajbCKor >Ki/iBOTa 

HayMHMLi,M cy tokom 6ypHor m Haraor pa3Boja (J>m- 
3MKe m acTpo(J)M3MKe iioc/iepn,Mx nap pepeHnja M3HeAH 
orpoMaH 6poj npepnora Kaxo moikcmo Hahn ikmbot M3- 
BaH CyHHeBor cncTeMa. TpeHyTHO HajKopnmtieHnjn oa 
h>mx - npoynaBaH>e cneKTpa Ha 21 peHTMMerpy 6whe 
o6janiH>eH y cnepehoj raaBM. 

IlpBe MAeje jaBM/ie cy ce nojaBOM paKe ra noner- 
kom obot Bexa. 3aniTO He 6m cmo noc/ia/iM jeAHy Aere- 
nnpy Ha HaMa 6ancKy 3Be3Ay? Jcamhm m ochobhm npo- 
6/ieivi je y ypa/beHoc™. HaMa HajOnniKa 3Be3Aa a Cen 
yAa/beHa je oko 4 cBeraocHe toamhc. KaAa 6m Aere/inpa 
ny roBaaa ao Te 3Be3Ae 6p3MHOM cBeraocTM cTMraa 6m 
3 a 4 roAMHe. MetjyTMM paHaniH>a cj)M3MKa tbpam Aa 
hm jeAaH o6jeKaT ca MacoM He Moixe nyTOBaTM 6p3M- 
hom CBeraocTM. Yko/imko 6m noc/iaaM jeAHy /iexeAM- 
py OHa 6m ao n>e ny roBaaa 6ap peceTMHaMa roAMHa. 
HaK m aKO 6m peniMAM npo6aeM AyrMX iiyroBaiba, Ha 
npMMep xn6epHaiJ,MjoM, nocTojn npo6/ieM noroH- 
ckot ropMBa. CBe BpcTe ropMBa Koje AaHac no3HajeMO 
He 3aAOBO/baBajy Hexe ycaoBe, 6mao Aa cy y nMTan>y 
HBpcTa, xeHHa, HyK/ieapHa mam cjioroHCKa. Ilpo6aeM je 
y orpoMHoj MacM ropMBa Koje 6m aereaMpe riOHeae ca 
3eMA>e. ykoaMKo 6m ce /iere/mpa Kperaaa Ha noracaK 
CyHaeBor BeTpa nan CKyn/bajyhn boaohmk m3 OKoaHor 
npocTopa 6nae 6m noTpe6He Aere/inpe He3aMMC/iMBMx 
AMMeH3Mja. flohn ao ypa/teHMX 3Be3Aa HMje HeMoryhe, 
aan TpaxcM BpeMe m orpoMHe MHBecTnpnje, hito AaHac 
hmcmo y CTaH>y Aa npMyuiTMMO. 

nocTojn MAeja caan>a ckohmmmhhmx Maanx coham 
Ha OKoaHe 3Be3Ae. YKoanKo 6m cmo noc/ia/in coHAe Ha 
CBe 3Be3Ae y okohmhm oa 1000 CBeraocHnx roAMHa Koje 
3apoBOA>aBajy ycaoBe 3a ikmbot peneHe paHMje, 6nao 
6m HaM noTpe6HO npeKO mm/imoh Aere/inpa. ,D,aHamH>a 
peHa OBaKBor npojeKTa m3hocm npeKO 10 MM/mjappM 
poaapa, aok yxoaMKO 6m caaan CBaKy no jepaH paH 6m- 
ao 6m HaM noTpe6HO 3000 roAMHa. 

Elocae OBaKBMx pa30MapaBajyhnx npopanyHa Ha- 
ynHMpM cy ce OKpeHyan eaeKipoMarHei HOM cnexTpy. 
nocTojn npeja KOMyHMKapnje y3 noMoh oiitmmkmx 
mam MM/iMMeaapcKMx aacepa. MHTepecaHTaH je npep- 
aor caan>a Aere/inpa Ha CyHpe Koje 6m Hocnae eneMe- 
HaT KojM He nocTojn y cneKTpy CyHpa, TaKo pa 6m ce y 
cneKTpaaHMM aMHMjaMa CyHpa nojaBMae Hexe anHMje 
Koje HMcy nocTojaae. Mam, eKcnA03MjoM xn/bapa xm- 
pporeHCKMX 6om6m M3a n/iyroHa 6m motam pa CKpeHe- 
mo na>KH>y pa nocTojMMO. Obm npepA03M cy cxaTMMKor 
TMna. HaMMe, mm 6mcmo motam MO>Kpa pa CKpeHeMO 


na>KH>y Ha Harne nocTojaH>e, a am He 6 m cmo motam pa 
KOMyHMpMpaMo m pa3MeH>yjeMo MH(J)opMapMje. 

JepMHM TpeHyrao npnxBaheH m KopnmheH h aa m h 
T pa>KeH>a MHTeAMreHTHMX pMBMAM3apMja je mchmtm- 
Ban.e 3paaen.a Ha peHTMMeTapcKMM papno- AMHMjaMa. 
Ljeo OBaj orpoMaH npojeKaT Ha3MBa ce SETI (Search for 
Extraterrestrial Inteligence - xparaibe 3a BaH3eMaA>cxoM 

MHTeAMTeHpMjOM) 

SETI 

npBM npepAor 3a nocMaTpaite papMO-AMHMja 
y peHTMMeTapcxoM peay cneKTpa paAM cy MopncoH 
m Kokohm ( Morrison , Cocconi) 1959. ropMHe y a AaH- 
Ky aacoimca Nature. OpeHK flpejK poAa3M po mctot 
3aKA>ynKa m ropMHy paHa KacHMje noanibe pa nocMa- 
Tpa ca papMO-TeAecxonoM op 26 MeTapa y IpnH BeHKy 
ABe 3Be3pe Ha 21 peHTMMeTpy, Taxo je noaeo npojeKaT 
03Ma. flpejK Hnje ao6mo no3MTMBHe pe3ynTaTe a am je 
3aMHTepecoBao acTpoHOMCKy jaBHocT. Tokom 60. m 70. 
ropMHa nocMaxpabbe papMO-AMHMja je 6mao M3y3erao 
MHTeH3MBHo. nocMaxpaMn y cBoje npojeKTe ca er30- 
tmhhmm MMeHMMa (CepeHpMn, MeTa, BeTa, Ochmkc, ...) 
yK/byayjy 3Be3pe y okoamhm CyHpa cneKTpaAHor TMna 
camhhot CyHpy. 

LjeHTMMeTapcxM peo cneKTpa je M3y3eTHo MHTe- 
pecaHTaH 3a ereoBnonore. EAeKTpoMaraeTHM cneKTap 
Kojn cTMace Ha 3eMA>y Haj 60/be MoiKe pa ce nocMaTpa 
y onTMHKOM m papno-peAy cneKTpa. Op papMO-pena 
cneKTpa MHTepecaHTaH je peo (jjpeKBeHpnja op 900 
MHz po oko 8000 MHz 36or Tora hito je Ty ancopiipnja 
6mao pa je op ra/iaKTMMKe Maxepnje mam op 3eMA>MHe 
axMoccjiepe HajMaita (bmactm cAMKy 2). Y tom peny ce 
HaAa3M (jipeKBeHpMja op 1420 MHz (21 an). Ha Toj 
cjipeKBeHpMjM eMMTyje m ancop6yje 3paneH>e aTOMCKM 
bopohmk (H) KojM je HajpacnpocTpaH>eHMjM eaeMeHT 
y BacMOHM. OBa (JipeKBeHpMja MMa M3y3eTaH 4>m3mhkm 
3Hanaj Te ce y3MMa 3a (JiyHpaMeH'ra/iHy. BAM3y AMHMje 
BopoHMKa op 21 cm Ha/ia3M ce AMHMja papMKaaa OH Ha 
18 cm (1662 MHz). MHTepecaHTHo je pa H m OH pajy 
Bopy ( H 2 0 ), Koja je jepaH op ochobhmx npepycAOBa 3a 
nocTojaite acMBoxa. 

nocMaTpaita ce He Bprne caMO Ha 21 cm, Beh ce 



peHTMMeTapcKOM papno-peny cneKTpa rpe je 
oflHoc LuyM-ci/iman HajMait>i/i. 


BacnoHa 
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y3MMajy Heice xapaxTepHCTHHHe (JipeKBeHRnje Kao, 
Ha npuMep, immiya. OH. npn/iHKOM noneTxa HeKor 
npojeKTa nocMaxpaxba paRno-acTpoHOMM M3a6epy HeKe 
KapaKTepMCTMHHe 3Be3Re m nocMaTpajy CBaKy or h>hx 
Ha M3a6paHMM (jipexBeHRMjaMa. Tloc/ie aHa/iM3Mpajy 
nocMarpaBba, Tpa>Kefui cwrHa/ie xojn He Mory Ra ce 
o6jacHe npnpoRHMM MexaHM3MMMa 3paneH>a. HapaBHo, 
Tpe6a MC/byMMTM c/iynajHe m/im HaMepHe 3eMa/bCKe cnr- 
Ha/re xojn Mory noTMRaTM or BojHnx aBMOHa m/im caTe- 
/iMTa. 

Iloc/ie nnoHMpcKMX Kopaxa flpejxa orpoMaH 6poj 
paRMO-acTpoHOMa noMMH>e Ra nocMaTpa M3a6paHe 
o6jeKTe. IlocMaTpajy ce He caMo M3a6paHe 3Be3Re CyH- 
neBor TMna Beh m ra/iaxcnje. yx/byHyjy ce CBe Be/iMKe 
acTpoHOMCKe CM/ie: Pycnja (raRaiiitbM CCCP), EHrae- 
cxa m Aycxpa/mja. noneTKOM ceRaMReceTMX roRMHa 
yK/bynyje ce m NASA, hito Raje orpoMaH noRCTpex 
MCTpaxcMBaHjMMa. Iloc/ie BMHieroRMHiH>MX npMnpeMa 
m jeRHoroRMHiH>er nocMaTpan>a KoHrpec CAfl npe- 
KMRa (J)MHaHCMpaH,e nocMaxpaxba. Tokom ReBeReceTMx 
npojeKTM nocMarpabba ce iipere>KHO cjiMHaHCMpajy M3 
npMBaTHMX (J)OHROBa M n/iaHOBM Be/IMKMX CBeTCKMX 

CBeMMpcKMX areHRnja He yK/bynyjy SETI nocMaTpaH>a. 
flo RaHac je 6m/io npexo ceRaMReceT npojexaTa rRe je 
nocMaTpaHO hcko/imko xn/baRa 3Be3Ra. Cbm pe3y/iTa- 
tm cy 6m/im HeraTMBHM, a y nocMaxpaxbMMa rRe cy ce 
nojaBM/iM HeKM BemxaMKM cnma/iM OTKpM/io ce Ra no- 
TMHy ca 3eM/be. 

MoxcRa je Hajno3HaTMjM T3B. WOW cnrHa/i. Eorm- 
He 1977. Ha flpixaBHoj paRMo-oncepBaTopMjM y Oxajy 
npM/iMKOM nocMaTpaH>a jeRHor Re/ia He6a nojaBMO ce 
cnrHa/i 30 nyTa bcEm or oxo/iHor rnyMa. AHa/m30M 
CMrHa/ia 3aK/byMM/io ce Ra oh iioiMMe or o6jeKxa KojM 
ce xpeTao y ORHocy Ha 3Be3Re. Ha ochobm flon/iepoBor 
noMaxa bmrc/io ce Ra rnije 3eMa/BCKor TMna. Kooprm- 
HaTe cy noKa3MBa/ie Ra Hnje y nMTaH>y HMjeRHa HaMa 
6/iMCKa 3Be3Ra. Cnraa/i HMKaRa bmiuc Hnje yxBaheH. 

Ca nocMaTpaH>MMa ce HacxaBM/io, raxo Ra RaHac 
nocTojM HeKo/iMKo RyropoHHMX npojeKaxa nocMaTpaH>a 
M3a6paHMx 3Be3Ra. HayMHMRM ce Hncy 3aycTaBM/iM ca- 
mo Ha nocMaxpaxby Beh cy noc/ia/m Hexe cnraa/ie xojn 
RpyrnM RMBM/iM3apMjaMa Mory Ra mhoto Tora xa>xy o 
HaMa. Taxo je noneo npojexaT CETI ( Communication 
with Extraterrestrial Intelligence - KOMyHMxapMja ca 
BaH3eMa/bCKOM MHxe/iMreHRnjoM). 

CETI 

nopeR nacMBHor nocMaTpafta, rRe caMo OMexyjeMO 
MH<J)opMaRMje, HayMHMRM cy ce oxpeHy/m m axTMBHOM 
CTaBy. Y CBeMnp cmo noc/ia/in Tpn BpcTe Hocnopa 
MH<J)opMaRMje Ra nocTojMMo m rRe ce Ha/ia3MMo. 

CBe je none/io M3Met)y npBor m flpyror CBeTCKor 
paTa xaRa cmo eMMTOBa/in Te/ieBM3Mjcxe cnraa ne y CBe- 
Mnp. noniTO cy to CMi Haan e/iexTpoMaraeTHe npnpoRe 
ohm nyTyjy 6p3MHOM cbct/ioctm hito 3 h an m Ra cy ro 
caRa ctmi’/im Ha pacTojaH>e or oko 70 cbct/iochmx ro- 
RMHa. y Toj oj>epn nocTojM oko 4000 3Be3Ra. HapaBHo, 
cnrHa/i c/ia6n ca KBaRpaTOM yRa/beHoern a/in MO>xe Ra 
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Oii/ixa 3. nopyxa M3 1974. ropi/iHe. Ha cjii/iru pone 
je npi/iKa3aH pacnopep jepi/iHi/ipa i/i Hyna y o6ni/iKy 
o6ojeHi/ix KBaflpaTa. Ha cjii/iri/i rope je npi/iKa3 
jefli/iHi/ipa u Hyna (6i/mapHi/i 3am/ic). 

ce ReTexTyje occt/bmbmm paRno-aHTeHaMa. 

Apym HOCM/iau, MHijiopMapMje je cbccho m HaMep- 
ho noc/iaT. ToRMHe 1974. paRMO-Te/iecxonoM y Apecn- 
6y (nopTopMKo) noc/iaT je hm 3 MMny/ica xa 36njeHOM 
3Be3RaHOM jaTy Ml 3 y ca3Be3t)y Xepxy/iec. Obo jaTo 
3Be3Ra cacTojn ce or oko 300 000 3Be3Ra n yRa/teHo 
je or 3eM/be 24 000 cbct/iochmx roRMHa. BepoBaraoha 
Ra ce TaMo Ha/ia3n jeRHa MHTe/inreHTHa BpcTa xoja 6 m 
M oraa Ra npnMM cnraan n Ra ORroBopn Ha H,era M3HO- 
cm 50 iipopeHara. Cnraa/i je noc/iaT Ha Ta/iacHoj r)okm- 
hm or 12,6 cm (2380 MHz) hito 3HaHM Ra ce Ha/ia3M y 
TaK03BaH0M BOReHOM oxHy. U,MBMHM3apMja xoja 6 m ra 
Moraa yxBaTMTM 25 974. roRMHe (!) BMRe/ia 6 m Ra ce oh 
cacTojn or 1679 jeRMHnpa m Hy/ia. Obrc noMMH>e npn- 
na o MoryheM yHMBep3a/iHOM je3Mxy 3a KOMyHMKaRMjy 
M3Met)y pa3/IMMMTMX MHXe/IMi eHTHMX BpcTa. 

HayMHMRM cy ce obmm nMTan>eM 6aBM/in 60-tmx 
roRMHa OBor Bexa. O/iMBep (BepHapR O/iMBep) je 1963. 
roRMHe npeR/ioxcMO BpcTy cnopa3yMeBaH>a rRe cy ocho- 
Ba npocTM cmm6o/im 3acHOBaHM Ha HajjeRHocTaBHMjeM 
CMCTeMy. BpojeBM 6m ce nnca/in y BMRy jeRMHMRa m Hy- 
/ia (Taxo ce cnraa/i Mo>xe Haj/iaxine c/iaTn) rok 6m ce 
3a ocHOBy RyscMHe m BpeMeHa y3e/ia Ta/iacHa RyscnHa 
m (JipexBeHRMja eMMTOBaHe nopyxe. Bpoj jeRMHMRa 
m Hy/ia 6m 6no jeRMHM Moryhn npoM3BOR RBa npocTa 
6poja. Kapa, 6m ce Ta nopyxa iipeTBopn/ia y rborm- 
MeH3MOHa/iHM npMxa3, rRe Ry/KMHa m BMCMHa npnxaaa 
ORroBapa tmm npocTMM 6pojeBMMa, ro6m/im 6mcmo 
c/mxy Ha Kojoj 6m 6n/ie RaTe ochobhc MHcjiopMaRnje o 
noiuM/baoRy nopyxe. Ha Toj ochobm je ypatjeH cnraa/i 
noc/iaT 1974. roRMHe M3 Apecn6a. Bpoj jeRMHMRa m Hy- 
/ia m3hocm 1679 hito npeRCTaB/ba npon3BOR RBa npo- 


MMA/IM >KMBOTA M3BAH 3EMJbE? 
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CTa 6poja 75 m 23 . Yxotimxo ce CTioixe jepMHMpe m Hyne 
y npaBoyraoHMK obmx pwMeH3wja flo6wja/ia 6 m ce CTiwxa 
3 . Y npBOM pepy cy npMKa3aHM 6pojeBM op jepaH po pe- 
ceT y 6MHapHOM CMCTeMy. Y ppyroM pepy cy npMKa3aHM 
aTOMCKM 6pojeBM neT ochobhmx rpapMBMHMx eaeMeHa- 
Ta opraHcxe MaTepMje Ha 3eM/bn: bopohmx, yriteHMX, 
a30T, KMceoHMK m (j)oc(j)op. Hnace je para crpyxiypa ca- 
CTaBHMX jeflMH>eH>a flHK. M3Met)y cTMiiM30BaHor iiaHpa 
flHK HanMcaH je 6poj HyxneoTMpa y flHK Mcnop Koje je 
noBex Mwja je bmcmhb paTa ca H>eroBe pecHe CTpaHe. Bm- 
CMHa je M3paaceHa y jepMHMpaMa ra/iacHe pyiKWHe eMM- 
TOBaHor CMi Ha/ia. Ca pecHe CTpaHe je paT 6poj /bypn Ha 
3eM/bw. Pep Mcnop noBexa npepcTaBH>a CyHneB cmctcm 
ca CyHpeM Ha ticbom xpajy. Tpeha n/iaHera op CyHpa je 
y3flHrayTa m npepcTaBiba 3eM/by, ca xoje je mobck. Ha 
xpajy je para c/inxa papMO-Teiiecxona ca xor je noc/iar 
CHi Ha/i m H>eroB npenHMX y jepMHMpaMa ra/iacHe py>XM- 
He Ha pHy c/mxe. 

OBpe ce nocraB/ba jepHo nHTaH>e. Kaxo 6 m ppy- 
ra BpcTa npOTyManMTia OBy CTinxy? Mm to He 3HaMO. 
Moixcmo ce HapaTM pa cy ochobhm axcnoMM MaTeMa- 
TMxe, 3axoHM aTOMcxe cj)M3Mxe m ijjyHpaMeHTM /iornxe 
yHMBep3aaHM. Ochobhc nocTaBxe papMO-aHTeHe m H>eH 
pap je 3acHOBaH Ha 3axoHMMa xoje mm no3HajeMo, pa- 
xiie. yxo/mxo ohm npMMe OBaj cnrHa/i 3 h an m pa cy HaM 
ocHOBe MCTe m;im 6ap c/imhhc. 

noniTO 6m MHTe/iMreHpMja y M 13 npMMMjia OBaj 
cnrHa/i m npaBM/iHO ra iipoTyManwaa noc/ia/iM 6m cBojy 
nopyxy, jep he 3HaTM no/io>xaj opaxne je noc/iar. Mm 
heMO npMMMTM H>MXOBy nopyxy Tex 3a 50 000 ropMHa. 
fla Tim he HaM oHpa OHa hchito 3HanMTM? 

Tpehn m 3a capa nocnepiiM ap rec|)exai xojn je no- 
Bex nocjiao xa 3Be3paMa cy 6n/ie ipn Mane niioHMpe. 
IlocTie ocBajaH>a Mecepa xpajeM 60-mx ropMHa npo- 
ihtiot Bexa none/ia je epa MCTpa>XMBaH>a, cno/baiuHMx 
ii/iaHera. y Toxy 1972. m 1973. ropMHe TiaHcnpaHM 
cy IImohmp 10 m nnoHMp 11. H>mxob 3apaTax je 6mo 
Mopa>XMBan.e n/iaHera M3a Mapca. IImohmp 10 je 
hocmo ii03/iaheHy ii/iOHMpy xojy cy HaiipaBM/m Ca- 
raH (Carl Sagan) m flpejx (cTinxa 4). Ha Bpxy CTinxe je 
npnxa3aH aTOM BopoHMxa y pBa CTaH>a. Atom bopohm- 
xa npena3M m3 jepHor CTaH>a y ppyro 3paneJiM papMO- 
HMHMjy Ha no3HaToj ra/iacHoj pyiXMHM op 21 cm. OBa 
BenMHMHa je y3eTa xao ocHOBHa jepMHMipa 3a pyscMHy 
Ha nnoHMpM pox je peipwiiponHa BpepHOCT ynecraHO- 
ctm op 1420 MHz y3eTa xao BpeMeHcxa jepMHnpa. M3a 
(JiMiypa Myiuxappa m >xeHe iipnxa3aH je y iiponoppMjM 
ca HjMxobom Be/iMHMHOM nnoHMp 10. Ha pHy c/inxe je 
paT CyHMeB cmctcm ca riyraibOM nMOHMpa. Il,eHTpaiiHM 
peo n/iOHMpe 3ay3MMa upreix nono>xaja CyHpa y opho- 
cy Ha 14 iiy/icapa. Kaxo to yBex 6nBa, CaraH m flpejx cy 
HanapHyTM op CTpaHe Mopa/iHMx nypH i aHapa 3a Hepo- 
TiMnaH npnxa3 noBexa. 

CTiMHHa n/iOHMpa ce Ha;ia 3 M Ha MwcwjaMa Bojapep 
1 m Bojapep 2 xoje cy TiaHcnpaHe 1977. ropnHe. Ha tmm 
oxpyraMM HTionaMa je ca jepHe CTpaHe npnxa 3 cnMnaH 
xao Ha iitiohm nnoHMpa 10 pox ce Ha ppyroj CTpaHM Ha- 
Tia 3 e ype 3 aHM 3 ByxoBM 6 nha ca 3 eM/be Met)y xojMMa je 
m Apy™ 6 paHpep 6 ymxM xoHpepT Baxa. Motxcmo caMO 



C/ii/ixa 4. rinoHMpa Ha rii/iOHi/ipy 10 ce capa Hana3M 
Mi/minjappaMa Ki/moMeTapa op 3eMn>e. 

pa, 3aMMCTiMMo xaxo he pearoBaTM ppyra 6 nha Ha Ba- 
xa. 

Obc Tpn ri/ione 3ajepHo ca /iera/iMpaMa cy jepMHM 
TbypcxM apTe<J>axTM xojn cy HanycTMHM CyHneB cmctcm. 
HiMxoBa 6ypyhH0CT HMje /ieiia. noc/ie HeMMTiocppHor 
6oM6appoBaH>a xocmmhxc npaniMHe m 3paxa pohn he 
po Hexor CMCTeMa xpo3 hcxo/imxo CTOTMHa mmtimo- 
Ha ropMHa. BepoBaraoha pa, mx Hexa pMBM/iM3apMja 
npoHa^e je 3aHeMap/bMBO Ma;ia. 

Maxo hmcmo ycnocTaBMTiM xoHTaxT (axo ce to 
M xapa m poropn) 6ap cmo noxyuiaTiM. ExcnepTM cy Beh 
iione/iM pa aHa/m3Mpajy xaxo 6 m xoHTaxT Morao pa M3- 
raepa. 

AnoKanunca KOHTaKTa 

Join xapa je flpejx 1974 . ropMHe noc/iao nopyxy m 3 
Apecn6a OTBopn/ia ce pacnpaBa y Hayn hmm xpyroBMMa 
pa tim Tpe6a pa o63HaHMMO Hame nocTojan>e. Hexn Ha- 
ynHMpM cy ce yiiTiaiuMTiM xoHTaxTa m H>eroBMX cnrypHO 
peBOTiypMOHapHMX npoMeHa y caMMM CTpyxTypaMa 
HauiMx ppyuiTaBa. HanncaHO je mhoto 036mtbhmx Ha- 
ynHMX CTypnja o MoryhnM cpeHapnjMMa HenoBOTbHMX 
cycpeTa. MHBa3Mja m exciiTioarapMja op CTpaHe cyne- 
pMopHMje pace je cacBMM Moryha. To 6ap noxa3yje 
ocBajame hobmx 3eMaTba op CTpaHe eBponcxMX Hapopa 
noaie KoTiyM6a. Met)yiMM, ayTopMTeT xaxaB je Ca- 
raH CMaTpa pa je cynepnopHMja paca cnrypHO mhoto 
MM poTby6MBMja. y OBaj oiitmmmctmmxm cTaB moixcmo 
caMO pa BepyjeMO. nocTojn onacHOCT m op xymypHor 
rnoxa M3a3BaHor HaraMM npMTiMBOM HaMa hobmx m noT- 
nyHO Heno3HaTMX xynTypHMX, ctmhxmx mtim ppyniTBe- 
hmx CTaBOBa m noraepa. Ha xpajy ce nocTaBita m iiMi a- 
H>e 6MoxeMMjcxor oncTaHxa Tbypn ycTiep popnpa ca 
norayHO hobmm o6iiMu,MMa TXMBOia. nniaibe je xaxo 
heMO pearoBaTM Ha HOBe BMpyce n 6axTepnje, yxoTinxo 
yonniTe MMajy Taj o6timx. 

MeliyiMM oBaxBM CTaBOBM cy 6ap 3a capa y 
MaiBMHM. no3MTMBHe CTpaHe xoHTaxTa 6 m 6MTie HeBe- 
poBarae 6ap y <J)m3mhxmm HayxaMa. Kao hito cmo bm- 
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flenn npocTopHO-BpeMeHCKe pa3fla/bMHe y CBeMMpy cy 
orpoMHe y oflHocy Ha Hac. KoHTaKT 6m Tpajao ctotm- 
HaMa roflMHa no/iaKo Hac npMBMKaBajytiM Ha nocTojame 
flpyrnx BpcTa. Aim... 

rioc/ie no/ia Bexa tmuimhc OHa je m flame caMO tm- 
uiMHa. Maxo ce meTaMO no Mecepy, marneMO B03M/ia Ha 
Mapc, oc/iyniKyjeMo 3Be3fle m marneMO cnraane Hamer 
nocTojama HMinxa hmcmo npoHam/m. HapaBHO, mm m 
parne BepyjeMo fla je peneHMpa MapTMHa PMca ( Martin 
Rees ) „Heiiocrojan.e flOKa3a HMje flOKa3 HenocTojama” 
xaHHa. 
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OBaj pafl je nncaH nofl pyxoBOflCTBOM npo<|>. flp JeneHe 
MM/iorpaflOB-TypMH y oKBMpy npeflMeTa „McTopMja m 
M eTOflMKa HacTaBe acTpoHOMMje”. 

Life beyond Earth? 

Nenad Milovanovic 

Basic results concerning the extance of life beyond the 
earth are discussed. The paper is rather old, but it pres- 
ents the basic notions. 



WVIA/1M >KMBOTA M3BAH 3EM/bE? 


BacHOHa 





M5 - 36 i/ijeHO jaTO 



Mcropi/ija 

36njeHo jara M5 je npBM nyT yoMwo IbT<f)pMR Kiipx ( Gottfri- 
ed Kirch) m3 Eep/mHa 5. Maja 1702. roRMHe m oiMcao ra Kao 
„Mar/mMacTy 3Be3Ry”. HascanocT, obo iiocMarpaibe HMje hmi’rc 
o6jaB/beHO m otkpmbcho je y nocMaTpauKOM RHeBHMKy tck HaKOH 

KMpXOBe CMpTM. 

Ulap/i Mecnje KojM je OBaj o6jeKax nocMaTpao 23. Maja 1764, 
xa^a je y nocMaTpauKH rhcbhmk 3anMcao „Be/iM L iaHCTBeHa Ma- 
raMHa, He caRp>KM 3Be3fle, oKpyraa je. Y Ro6pwM nocMarpaHKHM 
yc/iOBMMa BeoMa aaxo ce nocMaTpa, Max m Kpo3 pe<f>paKTop or 3 
MHna, 5KM>KHe Ra/bMHe jeflHe CTone”. 

nocMaxpaBbMMa m3 1791. tormhc, BwawjeM Xepmea 3aica>y- 
ayje Ra je M5 ycTBapn 36MjeHo jaTO m ycneBa Ra yoaix oko 200 
3Be3Ra m RORaje „cpeRnmH>M Reo jaTa je TaKo 36MjeH Ra je HeMoryhe 
yoMMTM 3Be3Re”. XepmeaoB cmh, IJoh y CBojMM iiocMaapahbMMa 
obot oOjexTa 3anMcao je „3Be3Re Koje caawxbaBajy jaTO cy 1 1 ro 1 5 
MarHMTyRe, 36MjeH0CT jaTa pacTe npeMa h>ctobom uempy” 

Y nocMaTpiBMMa aopRa Poca npBM nyT ce cnoMMH>y rmmch- 
3Mje jaTa n oho je npopeH>eHO Ha 7 ro 8 ayaHwx MMHyTa ca kom- 
naKTHMM peHTpaaHMM ReaoM or oko 1 ayaHe MMHyTe. 

OoTorpa<J)CKMM iiocMa r rpaH,MMa m3 1918. tormhc KepTMC 
3aKrt.yayje Ra je jaTO 12 ayaHwx MMHyTa y ripen HMKy. 

IIpoMeHTbMBe 3Be3Re cy npBM nyT yoneHe yjary tokom 1890- 
tmx m 3aioi>yHHO ca 1899. tormhom m EejaMjeBMM nocMaTpaibMMa 
OTKpMBeHO mx je 85. flo 1959. tormhc 6poj nocMaTpaHMX npoMeH- 
tbmbmx 3Be3Ra y jaTy ce noneo Ha 97. 

ACTpO<t>M3MKa 

36njeHO jaTO M5 ce Haaa3M Ha yRaa>eH0CTM or 26 620 cbct- 
aocHMx roRMHa. IlpeaHMK jaTa je 150 cBeraocHMx roRMHa, a 
yraoBHM upea hmk je 20 jiynHMX MMHyTa. Oko raaaKTMHKor peH- 
Tpa ce xpehe no eKcpempMHHoj op6nTM, na je Hajpaiba x aHKa op- 
6 me y oRHocy Ha Rem ap ypa/beHa or 150 000 CBeraocHMx torm- 
Ha.TpeHyTHa ypa/beHocr je 20 000 CBeraocHMx roRMHa. Maca jaTa 
ce npopeityje Ha oko 800 000 CyHaeBMx Maca. HajcjajHMje 3Be3Re 
y jaTy cy 12.2 MarHMTyRe. 

flo RaHac je y M5 nocMaTpaHO 120 iipoMeH/bMBux 3Be3Ra tm- 
na RR Lyrae. Taxotje, yoneHe cy m nary/bacre hobc ca nepMOROM 
or 5.8 nacoBa m (jwiyKTyapnjaMa y cjajy M3Met)y 19.8 m 22.5 Mar- 
HMTyRe. YoneHM cy m „n;iaBM M3RaHpM” (blue stragglers) TMna SX 
Phoenicis m ReceTMHa ck/imiichmx RBojHMX 3Be3Ra. 

CTapocT OBor jaTa ce upopeibyje Ha 8.9 ro 10.6 MM/injapRM 
roRMHa. 


BacHOHa 


YflK- 52(059.3) 


npo<j>. AP CTeBO LUeraH 

Kaieppa 3a acipoHOMujy, 
MaieMaTHMKH cjiaKy/iTeT, Beorpap 


KaneHflapM 

1/lHflujcKM KaneHflap 

Kao pe3y/iTaT pe(J>opMe xaneHpapa 1957. H.e. 
MHflwjcKM HapMOHajiHM xaneHpap je (J)opMa7iM30- 
Bao nyHMconapHM xaneHpap y xojeM ce npecTyime 
ropMHe nopypapajy ca npecTynHMM ropnraMa y 
FperopMjaHCKOM xa/ieHpapy (Kommtct 3a petjiopMy 
xaneHpapa, 1957.). Ila Mnax, noneTax je CaKa Epa, 
TpapMpMoranra enoxa MHpMjcxe xpoHonorwje. Me- 
cepMMa cy paTa TpapMpMora;ma mvieHa m ohm cy 
noMepeHM y opHocy Ha noneTax PperopMjaHCKMx 
MecepM (BMfleTM Ta6eny 1). 

Ocmm ihto je ycnocTaBMO rpatjaHcxM xaneHpap 
Kommtct 3a pe<|)opMy xaneHpapa je nocTaBMo npa- 
BMTia 3a Bepcxe xaneHpape, xoja 3axTeBajy panyHe 
KpeTaH>a m no7io>xaja CyHpa m Mecepa. TaO/mpe 
BepcKMX npa3HMKa je npMnpeMMHO MeTepeonom- 
ko ope7BeH>e m o6jaBn>yjy ce jepHOM ropnniH>e y The 
Indian Astronomichal Ephemeris. 

YnpKoc noxyniaja pa ce ycnocTaBM jepnHCTBeH 
xaneHpap 3a peny JlHpnjy, nocToje pa3He Bapnja- 
pnje. PperopMjaHCKM xa/ieHpap ce m pa Jbe kopmctm 
y apMMHMCTpaTMBHe CBpxe, a npa3HMpM ce jom yBex 
oppet)yjy npeMa noKpajMHaMa, pe;inrnjn m Tpapnpn- 

jM. 

ripaBi/ma 3a rpaljaHCxy ynoTpe6y 

ropMHe ce panyrajy op Caxa Epe; CMaTpa ce pa 1. 
CaKa noMMhbe ca eKBMHOKpMjeM 79. H.e. PeifiopMMcaH 
MHpMjcKM Ka/ieHpap noHMH>e ca Cara EpoM 1879. hito 
oproBapa 22. MapTy 1957. H.e. HopMa/iHe ropMHe MMajy 
365 paHa a npecTynHe 366 para. Y npecTynHoj topmhm 
jepaH yivieTHyT paH ce popaje Ha xpaj ra/ieHpapa. fla 6 m 
oppepMHM npecTynHe ropMHe, npBO popajTe 78 Ha Cara 
ropMHy. Ako ce 36wp Mo>xe nope/in™ ca 4, ropMra je 
npecTynHa, ocmm axo je 36 mp My/rmii/i op 100. Ta6era 
1 npMKa3yje ciincaK MecepM m h>mxob ophoc npeMa Me- 
cepMMa rperopnjaHCKor xaneHpapa. 

3app>Kara je Hepexba op cepaM para, noniyHO no- 
Be3aHa ca 3anapHOM Hepe/bOM. Texy op noHohn 

po noHotin. 

OcHoee BepcKor xa/ieHflapa 

Bepcxn npa3HMpM cy oppel)eHM /iyHMCO/iapHMM 
xa/ieHpapoM xojn ce 3acHMBa Ha panyHMMa CTBapHMX 
nomnxaja CyHpa m Mecepa. Kao hito lie ce BMpeTM, 
Behnra npa3HMxa cy oppet)eHor MeceneBor paTyMa 


Aam/i y ivieceijy 

Kope/iaiji/ija ca i/iHAi/ijcKUM 1/1 
rperopi/ijaHCKi/iM Meceiji/iivia 

Caitra 

30* 

Caitra 1 

22.* MapT 

Vaisakha 

31 

Vaisakha 1 

21.anpo/i 

Jyaistha 

31 

Jyaistha 1 

22. Maj 

Asadha 

31 

Asadha 1 

22- jyH 

Sravana 

31 

Sravana 1 

23. jyn 

Bhadra 

31 

Bhadra 1 

23. aBrycT 

Asvina 

30 

Asvina 1 

23. cenTeM6ap 

Kartika 

30 

Kartika 1 

23. OKTo6ap 

Agrahayana 

30 

Agrahayana 1 

22. HOBeM6ap 

Pausa 

30 

Pausa 1 

22.pepeM6ap 

Magha 

30 

Magha 1 

21. jaHyap 

Phalguna 

30 

Phalguna 1 

20. <|>e6pyap 

* y npecTynHoj ropi/mi/i Caitra i/iMa 31 paH, a Caitra 1 
oproBapa 21 . MapTy. 


Ta6era 1. 


(tmtxmc); peTxo cy paTM 3a oppet)eHM cymeB paTyM. 
MeTope xoje cy OBpe npepcraBJBeHe iipenopyHMO je 
Kommtct 3a peifiopMy xa/ieHpapa, 1957. OHe cny- 
>xe xao ocHOBa 3a xa/ieHpap o6jaB/beH y The Indian 
Astronomical Ephemeris. Ila Mnax, mhotm /ioxa/iHM 
TBoppM xaneHpapa ynoTpe6p>aBajy TpapnpMoranHe 
aeTpoHOMexe xoHpenTe m <j)opMy/ie, a Hexe op h>mx no- 
TMHyjom M3 1500. 

Kommtct 3a pecjiopMy xaneHpapa je raMepaBao pa 
ycxrapM rpapMpMOHa/iHy xa/ieHpapcxy npaxcy ca mo- 
pepHMM acTpoHOMCXMM xoHpenTMMa. IIpeMa h>mxobmm 
npep/i03MMa, npepecMja ce y3MMa y o63Mp, a npopany- 
hm no/io>raja CyHpa m Mecepa cy 3acHOBaHM Ha Tan- 
hmm MopepHMM MeTopaMa. Cbm acTpoHOMCXM npopa- 
nyHM ce o6aB/bajy y opHocy ra IjeHTpa/iHy cTaHMpy Ha 
MCTOHHoj /TOHi MTypM op 82°30' m ceBepHoj raTMTypM op 
23° 11'. Y Bepcxe CBpxe cymeBM paHM ce panyrajy op 
M3/ia3a po 3ana3a CyHpa. 

CyHneB Mecep je pecjmHMcaH xao MHiepBa/i 
xojn je noTpe6aH cyHneBoj npMBMpHoj /ioHiMTypM 
pa ce noBeha 3a 30°, hito oproBapa npora3y CyHpa 
xpo3 3opnjanxM 3rax ( rasi ). IIoHeTHM Mecep ropMHe 
Vaisahka, nonnae xapa je CTBapra HOHrnTypa CyHpa 
23° 15' (BMpe™ Ta6e/iy 2). IIomTo je 3eM/bMHa op6MTa 
eHMnTMHHa, pyacnra Mecepa BapMpa op 29.2 po 31.2 pa- 
Ha. Cbm xpaTXM MecepM ce jaBa/bajy y ppyroj iio/iobmhm 
ropMHe oxo BpeMera upo/iacxa 3eM/be xpo3 nepn xen. 

JlyHapHM MecepM cy MepeHM op jepHor Mrapor 


BacHom 


CyHMeBa jiOHrwTypa Ha 
noweTKy npo/ieha (° ') 

npi/i- 

6/11/1 WHO 

Tpajaibe 

Meceija 

npw6/II/IIKHO 

rperopwjaHCKM 

flaTyiw 

Vaisakha 

23 15 

30.9 

13. anpi/ui 

Jyestha 

5315 

31.3 

1 4. Maj 

Asad ha 

83 15 

31.5 

14. jyH 

Sravana 

113 15 

31.4 

16-jy/i 

Bhadrapada 

143 15 

31.0 

16. aBrycT 

Asvina 

173 15 

30.5 

16. cenTeivi6ap 

Kartika 

203 15 

30.0 

17. OKTo6ap 

Margasirsa 

233 15 

29.6 

16. HOBeM6ap 

Pausa 

263 15 

29.4 

15.pepeivi6ap 

Magha 

293 15 

29.5 

14. jaHyap 

Phalguna 

323 15 

29.9 

12. <j>e6pyap 

Caitra 

353 15 

30.3 

14. MapT 


Ta6e/ia 2. 


Mecepa po ppyror (Mapa HeKe rpyne panyHajy op ny- 
Hor Mecepa). CBaKOM /iyHapHOM Mecepy je para MMe 
cyHHeBor Mecepa y KOMe noMMH>e nyHapHw Mecep. Ilo- 
niTO je BetiMHa nyHapwja Kpaha op cyiraeBor Mecepa, 
nocToje cyHMeBM Mecepw y KojMMa ce nojaBe pBa MJia- 
pa Mecepa. Y obom cnynajy, 06a nyHapHa Mecepa ho- 
ce wcto MMe, a/iw je npBw Mecep onncaH npeijiwKcoM 
adhika, win yMeTHyT. TaKBa ropMHa wMa 13 nyHapHwx 
Mecepw. Adhika Mecepw ce nojaB/by cBawe pBe win 
Tpw ropwHe npaxehw Mope/i onwcaH Mctohobwm pw- 
K/iycoM win join KOMii/iexcHwje pwK/iycoM MeceneBwx 
MeHa. 

Pet)e he ce nojaBWTw ropwHa y wojoj he xpaxax 
cyHMeB Mecep npohw 6e3 M/iapor Mecepa. Y obom 
cnynajy, wMe cyHneBor Mecepa ce He nojaB/byje y 
KaneHpapy 3a Ty ropwHy. TawaB HenpaBwnaH Mecep 
( ksaya ) ce Moace nojaBWTw caMo y MecepwMa 6nw3y 
nponacxa 3eM/be Kpo3 nepwxe/i. Kao KOMneH3apwja, 
Mecep y cnepehoj ho/iobwhw ropwHe he wMaTw pBa 
nyHa Mecepa, xaxo pa he ropwHa w pa/be wMaTw pBa- 
HaecT nyHapHwx Mecepw. Ksaya Mecepw Mory 6wtw y 
pa3Maxy op peBeTHaecT ropwHa, a Mory ce nojaBWTw w 
Tex riocne 141 ropwHe. 

JlyHapwje cy nope/beHe Ha 30 tithis win /iyHap- 
hwx paHa. CBaxw tithi je petjiwHwcaH BpeMeHOM xoje 
je noTpehHo pa ce poHrwrypa Mecepa noBeha 3a 12° 
Bwrne op noHrwType CyHpa. Taxo pyscwHa thitia mo- 
ace pa Bapwpa op oko 20 h po cxopo 27 h . Y roxy cjia3e 
noBehaBaH>a, thitisi ce 6poje op 1 po 15 ca 03HaK0M 
Sukla. Thitisi y (jia3w cMaH>wBaH>a cy 03HaneHw ca Krsna 
n oneT ce 6poje op 1 po 15. CBaxoM paHy je popen.eH 
6poj thitia xojw je y roxy y BpeMe w3/ia3a CyHpa. Ilo- 
Hexapa xparax thiti he noneTw noc/ie W37ia3a CyHpa w 
3aBpmwTw ce npe cnepeher w3/ia3a. C/iwmho, pyrw thiti 
Mowce pa 3axBaTw pBa w3/ia3a. Y npBOM cnynajy, 6poj 
je w30craB/beH W3 6pojaw,a paHa. Y ppyroM ce pepHw 
6poj paHa npeHocw y c/iepehw paH. 


HcTopuja 1/lHflujcKor Ka/ieH^apa 

McTopwja xa/ieHpapa y MHpwjw je BeoMa c/io>xe- 
Ha ycnep KOHTWHywTeTa wHpwjcKe pwBw/iw3apwje w 
yTwpaja pa3Hwx xy/iiypa. CpepwHOM 50-wx xapa je 
KoMWTeT 3a pecJiopMy xa/ieHpapa HanpaBwo CHWMax 
CTama, nocTojano je y ynoTpehw oko 30 xaneHpapa 3a 
Bepcxe npa3HWKe MHpyca, BypwcTa w yawHwcTa. He- 
kw op H.wx cy ce xopwc rw/iw w 3a rpat)aHCxe noTpehe. 
Obw xa/ieHpapw cy 6waw ocHOBaHw Ha 3ajepHwnxwM 
npwHpwnwMa, Mapa cy wMaaw aoxaaHe KapaKTepw- 
CTWKe oppe^eHe paBHo ycraHOB/beHWM ohwnajwMa w 
acTpoHOMCKOM npaxcoM aoxaaHwx TBopapa xaaeH- 
papa. Ocwm Tora, MycawMaHw y MHpwjw cy KopwcTw- 
nn McaaMCKw xaaeHpap, a wHpwjcxa Baapa je Kopw- 
c rwaa FperopwjaHCKw xaaeHpap 3a apMHHHCTpaTHBHe 
CBpxe. 

PaHe aay3wje Ha ayHwcoaapHw xaaeHpap ca 
yOaneHWM MecepwMa cy Hat)eHe y eny Pr Bepa, xoja 
paTwpa pBe xw/bape ropwHa n.H.e. /Iwrepaiypa op 
1300. n.H.e. po 300 H.e. paje 6n wace wHijiopMapwje. 
neroropwiuibw ayHwcoaapHw xaaeHpap ycKaat)WBao 
je cyHneBe ropwHe ca chhophhkhm w cwpepwaxwM 
MecepwMa. 

MHpwjcxa acTpoHOMwja je riperpiieaa onniTy 
peijiopMy y npBWX hckohwko CToneha H.e. xapa je 
nocTao no3HaT HanpepaK y BaBwaoHcxoj w rpaxoj 
acTpoHOMwjw. YcBojeHe cy hobc KOHCTaHTe w Mope- 
nn 3a xpe raibe CyHpa w Mecepa y TpapwpwoHaaHoj 
xaaeHpapcxoj npaKcw. To je 6wao w3HeTO y acTpoHOM- 
ckwm cnwcwMa Tor po6a no3HaTWM Kao Siddhantas, op 
Kojwx cy MHorw Hec'raaw. Surya Siddhanta, xojw je Ha- 
CTao y aeTBp iOM croaehy, a aacypwpaH je y caepehwM 
croaehwMa, yTwpao je Ha TBoppe KaaeHpapa y MHpwjw 
CBe po, a w riocae pecjiopMe KaaeHpapa 1957. H.e. 

nwHrpe ( Pingree ), 1978 paje nperaep pa3Boja Ma- 
TeMaTWHKe acTpoHOMwje y MHpwjw. Mapa ce He 6aBw 
pwpeKTHO KaaeHpapwMa, OBaj Maiepwjaa je HeonxopaH 
3a norayHO pa3yMeBaH>e wcTopwje wHpwjcKwx KaaeH- 
papa. 

Ki/mecKi/i KaneHflap 

KwHecKw xaaeHpap je ayHwcoaapHw KaaeHpap 
3acHOBaH Ha upopaayHWMa noaroxaja CyHpa w Mece- 
pa. Mecepw op 29 w 30 paHa nonwiby Ha paHe acTpo- 
homckwx Maapwx Mecepa, ca jepHWM yMeTHyTWM- 
HHTepKanapHWM MecepoM xojw ce popaje CBaKe pBe waw 
Tpw ropwHe. noniTo je KaaeHpap 3acHOBaH Ha npaBWM 
iioao>xajwMa CyHpa w Mecepa, ranHOCT KaaeHpapa 3a- 
bwcw op TanHOCTw acTpoHOMCKWx Teopwja w npopawy- 
Ha. 

Mapa ce TperopwjaHCKw KaaeHpap kopwctw y 
HapopHoj peny6awpw Kwhh y apMWHwcTpaTWBHe 
CBpxe, xpapwpwoHaaHw Kwhcckw KaaeHpap ce kopwctw 
3a oppel)WBaH>e npa3HWKa w oppet)wBaw,e BpeMeHa 3a 
iio/boupwBpepHe aKTWBHOCTw y npoBWHpwjw. Kwhcckw 
K aaeHpap raKot)e yiio'rpe6/baBajy KWHecxe 3ajepHwpe 
rnwpoM CBeTa. 


KAPEHflAPM 


BacwoHa 


He6ecKa CTa6na 

3eMan>CKe rpaHe 

jia 

zi 

naijoB 

yi 

chou 

BO 

bing 

yin 

Ti/irap 

ding 

mao 

3ei4 

wu 

chen 

3Maj 

ji 

si 

3Mllja 

geng 

WU KOhb 

xin 

wei 

ob 14 a 

ren 

shen 

MajMyH 

gui 

you 

nepap 


xu nac 


hai 

CBI/IH>a 


Ha3i/iBi/i roflUHa 

1. jia-zi 

16. ji-mao 

31. jia-wu 

46. ji-you 

2. yi-chou 

17. geng- 
chen 

32. yi-wei 

47. geng-xu 

3. bing-yin 

18. xin-si 

33. bing- 
shen 

48. xin-hai 

4. ding- 
mao 

19. ren-wu 

34. ding- 
you 

49. ren-zi 

5. wu-chen 

20. gui-wei 

35. wu-xu 

50. gui- 
chou 

6. ji-si 

21. jia-shen 

36. ji-hai 

51. jia-yin 

7. geng-wu 

22. yi-you 

37. geng-zi 

52. yi-mao 

8. xin-wei 

23. bing-xu 

38. xin- 
chou 

53. bing- 
chen 

9. ren-shen 

24. ding- 
hai 

39. ren-yin 

54. ding-si 

10. gui-you 

25. wu-zi 

40. gui- 
mao 

55. wu-wu 

1 1. jia-xu 

26. ji-chou 

41. jia-chen 

56. ji-wei 

12. yi-hai 

27. geng- 
yin 

42. yi-si 

57. geng- 
shen 

13. bing-zi 

28. xin-mao 

43. bing-wu 

58. xin-you 

14. ding- 
chou 

29. ren- 
chen 

44. ding- 

59. ren-xu 

15. wu-yin 

30. gui-si 

45. wu- 
shen 

60. gui-hai 


Ta6e/ia 3. 


npaBM/ia 

He riocxojn noce6Ha noHema enoxa 3a panyiiaiBe 
ropMHa. Y MCTopMjcKMM cnMCMMa paiyMM cy cnepnijiM- 
KOBaHM 6pojaH>eM paHa y pnioiycMMa ca ochobom mecT 
m 6pojaH>eM ropMHa M3 pepoc/iepa epa Koje cy ycTaHo- 
bmzim B/iapajyhn MOHapcn (BMpern KacHMjw ope/bax). 

U,MKjiyc oh 60 ropMHa ce cacTojn oh MMeHa Koja 
cy CTBopeHa yuapwBaibeM MMeHa m 3 /lucre oh pecex 
He6ecKMx cTa6a/ia ca MMeHMMa M3 /imctc oh pBaHaecT 
3eMa/bCKMX rpaHa, npaTehn pen paT y Ta6e/iM 3. MMeHa 


He6ecKMX CTa6azia ce He npeBone (kmhcckm 3Hapn), hok 
cy 3eMa/bCKe rpaHe MMeHa 12 >KMBOTMH>a. Iloc/ie mecT 
noHaB/barba „CTa6/ia” m neT iiOHaB/baiba „rpaHa”, kom- 
n/ieiHM pnic/iyc napoBa je 3aBpmeH, noMMhbe hobm pnic/iyc 
noMexHa roHMHa (jia-zi ) jepHor oh pnic/iyca iiOMe/ia je 2 . 
<}>e6pyapa 1984 . 

AaHM ce panyHajy oh noHohn ho iiOHohn. IIpBM paH 
Ka/ieHHapcKor Mecepa je naH y KOMe je npopanyHaTO na he 
ce nojaBMTM acTpoHOMCKM M/ian Mecep (KOHjyHKpnja). 
noniTO je npocenHM pa 3 Maic M 3 Met)y cyKpecMBHMx M/iapnx 
Mecepa npn 6 /in>KHO 29.53 paHa, MecepM cy op 29 m/im 30 
paHa. Mecepn cy oppet)eHM OpojeBMMa op 1 po 12 . Kapa 
ce popaje yMemyr Mecep oh hocm 6 poj npeTXopHor Mece- 
pa, aim je 03 HaneH Kao yMeTHyr. JepHa o 6 nMHa ropMHa op 
HBaHaecT Mecepn MMa 353 , 354 m/im 355 para; npecTynHa 
ropMHa MMa TpMHaecT MecepM ca 383, 384 m/im 385 paHa. 

Yc/iobm 3a popaBaH>e Mecepa cy oppet)eHM niuepBa- 
/iom nojaBe M/iapor Mecepa y opHocy Ha pezioBe xponcxe 
ropMHe. Tponcxa ropMHa je nope/bera Ha 24 cyHneBa n/ia- 
Ha, y cerMeHTe op 15° cyiraeBe /ioHmType. Obm peziOBM cy 
ynapeHM ca pBaHaecT peo6HMX n/iaHOBa ijieqi) m pBaHaecT 
r/iaBHMx H/iaHOBa ( Zhogqi ), Kao hito je npMKa3aHO y Ta6e- 
/im 4 . Obm m/mhobm cy 03HaneHM OpojeBMMa m paTa cy mm 
MMeHa MeTepeo/ioniKa m/im ce30Hcica. Y npMMepMMa KojM 
c/iepe papM nojepHOCTaB/i.eH>a M/iaHOBM cy 03HaneHM ca 
C m n Koje npaTM 6poj. Yc/iep e/i m i itm h hoctm 3eM/bMHe 
op6MTe pa3Max M3Met)y cyiraeBMX M/iaHOBa ce mom ca 
ropMHiibMM pohMMa. 

PecJ/epeHiHM papoBM pajy pa 3 Ha npaBM/ia 3a ycraiio- 
BZbaBaH>e paHa Hobc ropMHe m 3 a yMexa&e y /iyHMco/iap- 
hm Ka/ieHpap. IIohito je Ka/ieHpap y nonexKy 3 acHOBaH 
Ha npeTnocTaBpM pa je KpexaH>e CyHpa jepHaKo no 
ropnmtbnM pohnMa, o 6 jaB/i.eHa npaBM/ia cy necTo HeapeK- 
Baraa 3a cnepMja/nie c/iynajeBe. C/iepeha npaBM/ia ce Tpe- 
HyrHo KopncTe 3a ocHOBy Ka/ieHpapa. 

1 . IIpBM paH Mecepa je paH Kapa ce nojaB/byje M/iap 
Mecep. 

2 . 06 nMHa ropMHa MMa pBaHaecT ziyHapHMX MecepM; 
MHTepKa/iapHa ropMHa MMa TpMHaecT /iynapHMX Me- 
cepM. 

3. 3 mmckm co/icTMpMj (n/iaH II- 1 1 ) yBex napa y 1 1 . Me- 
cep. 

4 . Y MHTepKa/iapHoj topmhm, Mecep y komc HeMa 
r/iaBHor H/iara je yMexHyx Mecep. Oh je po 6 mo 
6poj npeTxopHor Mecepa, ca 03HaK0M yMexan>a. 
Ako pBa Mecepa ropMHe ca yMexaibeM He cappace 
r/iaBHM H/iaH, caMo ce npBM Mecep noc/ie 3MMCKor 
co/icxnpnja CMaTpa yMexHyiMM. 

5 . npopanyHM cy para 3a mcxohhm MepnpMjaH Ha 
120°. 

Bpoj Mecepn o 6 mhho oproBapa 6 pojy r/iaBHMX 
H/iaHOBa KojM ce nojaB/tyjy y roxy Mecepa. Y peTKMM 
c/iynajeBMMa, nocToje MecepM KojM MMajy pBa rziaBHa 
H/iaHa, hito paje pe 3 y/iTaT pa HeyMemyT Mecep Hehe 
MMaTM r/iaBHM 4 /iaH. Obm c/iynajeBM ce Mory peuiMTM 
ctpmkthom npMMeHOM npaBM/ia 2 m 3 . OBa ai MiiMHHa 
CMTyapMja je paTa y 2 . npMMepy. 


BacHOHa 


KAJlEHflAPM 


miaH* 

Ha3l1B 

CyHHeBa jioHrMTypa 

npM6jlMJKHM 

TperopMjaHCKM 

flaTyM 

npM6/iMJKHO Tpajame 

C-1 Lichun 

noHeTax npojiefia 

315 

4. 4>e6pyap 


n-1 Yushui 

Ki/iiUHe BOfle 

330 

19. 4>e6pyap 

29.8 

C-2 Jingzhe 

6ytjeH>e MHcexaTa 

345 

6. MapT 


n-2 Chunfen 

npo/iefiHi/i 

eKBI/IHOKL^I/lj 

0 

21. MapT 

30.2 

C-3 Qingming 

HI/ICTI/I ejaj 

15 

5. anpM/i 


n-3 Guyu 

>Ki/iTHa Ki/iuia 

30 

20. anpMJi 

30.7 

C-4 Lixia 

noneTaK neTa 

45 

6. Maj 


n-4 Xiaoman 

Ha/iiiBatt>e mvna 

60 

21.Maj 

31.2 

C-5 Mangzhong 

>ki/ito y K/iacy 

75 

6- jyH 


n-5 Xiazhi 

JieTH>M COJlCTI/IL|l/lj 

90 

22. jyH 

31.4 

C-6 Xiaoshu 

Ma/ia Bpe/ii/iHa 

105 

7.jy/i 


n-6 Dashu 

BemiKa Bpe/ii/ma 

120 

23. jy/i 

31.4 

C-7 Liqiu 

noneTaK jecem/i 

135 

8. asrycT 


n-7 Chushu 

rpaHUL^a Bpe/ii/me 

150 

23. aBrycT 

31 

C-8 Bail 

6e/ia poca 

165 

8. cenTeM6ap 


n-8 Quifen 

jeceH>i/i eKBi/iHOKi^i/ij 

180 

23. cenTeivi6ap 

30 

C-9 Hanlu 

x/iaflHa poca 

195 

8. OKTo6ap 


n-9 Shuangjiang 

naflaibe Mpa3a 

210 

24. OKTo6ap 

30 

C-1 0 Lidong 

noneTaK3MMe 

225 

8. HOBeM6ap 


n-10 Xiaoxue 

ivia/ii/i CHer 

240 

22. HOBeM6ap 

29 

C-1 1 Daxue 

Be/ii/iKi/i CHer 

255 

7. pepeM6ap 


n-11 Dongzhi 

3I/IMCKI/I CO/lCTI/ll^l/lj 

270 

22. pepeM6ap 

29 

C-1 2 Xiaohan 

Ma/ia x/iapHofia 

285 

6. jaHyap 


n-12 Dahan 

BejiMKa xnapHolia 

300 

20. jaHyap 

29 

* H/iaHOBM cy KJiacw(f)WKOBaHW Kao peo6HM ( Jieqi ) mjim r/iaBHM ( Zhonggi ), npafiemi 6pojeM H/iaHa 


Ta 6 e/ia 4 . 

llpuMep 1 (Ti/ini/maH c/iyMaj): 

Hahn rpeoropwjaHCKM ^axyivi Kwhcckc Heme roflMHe 

1990. 

3 mmckm cojicTMpwj (raaBHM h/teh 1 1 ) ce nojaBmyje 22 . 
flepeivrfjpa 1990 , a HoBa roflMHa Ha mjim npe Tor flaxyivia je 
17 . Repeivrfjpa. OflaBfle mokcmo cacxaBwxM c/ie^ehy ra 6 e/iy. 


M/iaA Mecen 

17. pepeM6ap 
1990. 

Mecep 11. 

n-11 

22. #epeM6ap 

3I/1MCKI/I 

CO/ICTI/1141/lj 

C-1 2 

6. jaHyap 


M/iaA ivieceA 

16. jaHyap 1991. 

Mecep 12. 

n-12 

20. jaHyap 


C-1 

4. 4>e6pyap 


M/iaA ivieceA 

15. (|>e6pyap 

Mecep 1. 

n-i 

19. (|>e6pyap 


C-2 

6. MapT 


M/iaA ivieceA 

16. MapT 

Mecep 2. 


KwHecxa HOBa xojpnia na^a 15. 4>e6pyapa. Y obom ne- 
pnofly HeMa yMexHyxwx (wmepKa/iapHMx) Mecepw. 

ripi/iMep 2 (aTi/im/inaH c/iyHaj): 


Halm rpeoropwjaHCKM paxyM KwHecxe HoBe ro- 
pwHe 1985 H.e. 


M/iaA MeceA 

22. pepeM6ap 
1984. 

Mecep 11. 

n-11 

22. flepeM6ap 

3I/1MCKI/1 

COHCTHA^j 

C-1 2 

5. jaHyap 1985. 


n-12 

20. jaHyap 


M/iaA MeceA 

21. jaHyap 

Mecep 12.? 

C-1 

4. 4>e6pyap 


n-i 

19. <|>e6pyap 


M/iaA MeceA 

20. 4>e6pyap 

Mecep 12. mh- 
TepxajiapHM? 

C-2 

5. MapT 


M/iaA MeceA 

21. MapT 

Mecep 1.? 

n-2 

21. MapT 



KAJlEHflAPM 


BacHOHa 


3mmcxm concTnpnj m M/iafl Mecep ce nojaBH>yjy 22. pe- 
peMhpa 1984. 

IlpBa TeniKoha je pa Meceu, 11 mvia o6a raaBHa 
nnaHa 11 n 12. Taxof)e heMO BnpeTH pa Meceu, xojn 
noHMH>e 20. cjie6pyapa He Mo>xe 6mtm MHTepxan apHn. 
Obo ce OTKpMBa Hafla>xeH>eM cnepeher cojicrnpnja, 
xojn ce Mopa nojaBMTn y 1 1. Mecepy m npoBepoM 6poja 
M/iapnx Mecepa. 1985, 11-11 ce nojaB/byje 22 pepeMhpa, 
a MTiap Mecep xojn nonnibe y 11. Mecepy ce nojaB/byje 
12. pepeMOpa. llpyhu yHaTpar, y 1985. Ha/ia3MMO M/ia- 
pe Mecepe 13. HOBeM6pa, 14. oxTohpa, 15. ceineM6pa, 
16. aBrycTa, 18. jyaa, 18. jyHa, 20. Maja, 20. aupu/ia, 21. 
MapTa, 20. c|)e6pyapa m 21. jaHyapa. IlomTo iMa caMO 
pBaHaecT M/iapwx Mecepa op 11. Mecepa 1984. po 11. 
Mecepa 1985, HeMa MecTa 3a MHTepxanapHn Mecep. Ta- 
ko pa je npaBMBHa ceKBeHpa MecepM c/iepeha: 


M/iafl iviecei^ 

22. pepeM6ap 
1984. 

Mecep 11. 

n-11 

22. pepeM6ap 

3I/IMCKI/I 

CO/lCTI/1141/lj 

c-12 

5. jaHyap 1985. 


n-12 

20. jaHyap 


M/iaA ivieceA 

21. jaHyap 

Mecep 12. 

C -1 

4. 4>e6pyap 


n-i 

19. <|>e6pyap 


/vmafl Meceij 

20. <|>e6pyap 

Mecep 1. 

C -2 

5. MapT 


M/iaA MeceA 

21. MapT 

Mecep 2. 

n-2 

21. MapT 



KwHecxa HoBa ropnHa, npeMa tomc, napa Ha 20. 
4>e6pyap 1985. 

YonniTe, npBM KopaK npu upopanyHy KMHecKor 
Ka/ieHpapa je pa ce upoBepw nocTojaH>e ropMHe ca 
yMeTaaeM. Obo ce MO>xe ypapnTM oppet)MBaH,eM paTy- 
Ma 3MMCKor coTiCTMpMja Mil. Mecepa npe n/in nepwopa 
3a Kojn cmo 3aMHTepecoBaHM, m 3aTMM 6pojaH>eM mh- 
TepBeHTHMX M/iapwx Mecepa. HecTO ce nyhjinxoBaHe 
xa6e/ie kmhcckmx xa/ieHpapa He cnaixy ca CTBapHMM 
KMHecKMM Ka/ieHpapoM. Hexe Tahene cy 3acHOBaHe Ha 
cpephbMM, m/im ynpomheHMM, xpeTaH>MMa CyHpa m Me- 
cepa. Hexe cy npopanyHaie 3a ppyre MepupujaHe, a He 
3a 120° mctohho. Hexe cappixe npaBuao pa jepaHaecTM, 
pBaHaecTM m npBM Mecep HMcy HMxap npaheHM yMeT- 
HyTMM MecepoM. Obo Hexap HMje HaBepeHo xao npa- 
bwio, Beh je uoc/iepwpa 6p3e npoMeHe cyHueBe /iohim- 
Type xapa je 3eM/i,a 6aw3y nepwxe/ia. OBaxaB Mcxa3 je 
HeMcnpaBaH xapa ce xpexaiba CyHpa m Mecepa xaMHO 
pauyHajy. 

Hcropuja Ki/iHecKor Ka/ieHpapa 

y Kmhm je xa/ieHpap 6 mo cbctm poxyMeHT, cnoH- 
3 opMcaH m o 6 HapopoBaH op B/iapapa. Biime op 2000 
ropnHa Actpohomcxm 6 Mpo je oppixaBao acTpoHOMcxa 


nocMaTpaH>a, npopanyHaBao aeTpoHOMexe porat)aje 
xao ihto cy noMpanefta, o6jaB/bMBao acTpoHOMcxa 
iipepBMt)aH,a m oppixaBao xa/ieHpap. YcnemaH xaaeH- 
pap HMje 3HaHMO caMO 3apoB07beH>e npaxTMHHnx no- 
Tpe6a Beh je m iioi Bpt)MBao c/iarau>e He6a ca ^BopoM 
MMnepMje. 

AHanM3e upeocra/iMx acTpoHOMcxMX 3anMca 
onMcyjy upopouxM Kmhccxm ayHMCoaapHM xa/ieHpap, 
ca y6apMBaH>eM ayHapHMx MecepM, yHaTpar uax po 
pMHacTMje Shang y HexpHaecxoM cro/iehy n.H.e. Pa3He 
cxeMe yMexaBba cy ce pa3BM/ie y paHMM xaaeHpapMMa, 
yx/byayjyhn 19-oropMniH>e m 76-ropMHiH>e c|)a3He pn- 
xayce xojn cy nocra/in no3HaTM Ha 3anapy xao MeTo- 
hob pnxayc m Callipic- ob pMxayc 1 . 

M3 HajpaHMjnx 3annca ce bmpm pa je uoHexax 
ropMHe 6mo iipn MaapoM Mecepy 6aM3y 3mmcxox 
coacTMpMja. M36op Mecepa xojMM je noHMH>aaa ro- 
pMHa Bapnpao je ca mcctom m BpeMeHOM. Ilpn xpajy 
ppyror cxoaeha n.H.e. ycraHOBJBeHa je npaxca, xoja ce 
HacTaB/ba n paHac, pa 3mmcxm coacTMpMj 6ype y 1 1. Me- 
cepy. OBa pec|)opMa je yBeaa m cmctcm MHTepxanapnje 
- yMeTaaa rpe cy paTyMM Mnapor Mecepa nopet)eHM 
ca 24 cyHneBa naaHa (Bnpem open>ax paa>e). Mnax, 
npopanyHM cy 6mhm 3acHMBaHM Ha cpepH>MM 
xpeTaH>MMa xoja cy npoM3Maa3Maa m 3 oppetjeHnx 
opHoca. HeyjepHaneHocT xpeTaH>a Mecepa je 6n/ia 
y3eTa y o63np join y cepMOM Bexy H.e., ann cymie- 
Ba cpepita aoHXMTypa je xopnmheHa 3a npopanyHe 
cyHneBMx HTiaHOBa CBe po 1644. 

TopMHe cy panyHaTe M3 cyxpecnja epa xoje 
cy ycTaHOBMHM y to BpeMe B/iapajyhn MMnepaTO- 
pn. Mapa 6 m poaa3ax jepHor MMnepaTopa 3Hanno 
OTnoHMH>aH>e HOBe epe, MMnepaTop je Morao pa 
nporaacM HOBy epy m 3a BpeMe CBoje BaapaBMHe. 
YBot)eH>e HOBe epe je 6 mo noxymaj pa ce noHOBo 
ycnocTaBe noxnpaHe Be3e M3Met)y He6a m 3eM7i>e, 
xojy je npepcTaBibao MMnepaTop. IlpexMp je mo- 
rao pa 6ype npepcTaBiteH 6onemhy MMnepaTopa, 
nojaBaMa eneMeHTapHMX Henoropa, mhm nponycTOM 
acTpoHOMa pa npepBnpe He6ecxe poraljaje xao ihto 
je Ha npMMep noMpaHeite. Y nooiepiteM cnynajy, ho- 
Ba epa je 6 wia 3Hax yBot)eH>a hobmx acTpoHOMcxMX 
mhm xa/ieHpapcxMX Mope/ia. 

Cexcare3MManHM cmctcm je xopMinheH 3a 
6pojaH>e ropMHa, MecepM, paHa m penoBa paHa 
xopMCTehM cxyn Hehecxnx cxa6a/ia m 3eMa/bcxnx 
rpaHa onMcaHMX paHMje. KopMuiheme pMxnyca op 
60 paHa je npncyTHo y HajpaHMjMM aeTpoHOMexoMM 
3anMCMMa. HacynpoT tomc, xopninheiie pnxnyca 
op 60 ropMHa je yBepeHo y npBOM cTonehy H.e. mjim 
CToaehe paHMje (Tung, 1960; Needham, 1959.). Mapa 
je 6pojaH>e paHa npecTa/10 y CBaxopHeBHoj ynoTpe- 


1 Oxo 325. n.H.e. rpnxM (j)n7i030(j> Callipic je yBeo Hex- 
BopocTpyxn MeTOHOB pnxayc xao ocHOBy 3a caMep- 
ibmboct CMHopnMxor Mecepa m Tponcxe ropMHe; hchito 
xacHMje je Xunapx yBeo m py>xn MHxepBaa, a/in oh HMje 
HMxap 6 mo npMMeH>eH 


BacMOHa 


KAJlEHflAPM 


6m, join yBen ce Ta6/ranM y xaneHpapnMa. IloneTHa 
ropnHa (jia-zi ) jepHor op n,MK/iyca ropnHa no+ena je 
2. 4>e6pyapa 1984, Kojn je Tpehn paH ( bing-yin ) pn- 
K/iyca paHa. 

3anapHe (npe KonepHMKa) acTpoHOMCKe Teopn- 
je cy yBepeHe y KnHy nocpepcTBOM je3ynTa mmcmo- 
Hapa y cepaMHaecTOM cTonehy. IlocTeneHo, nocTa- 
nn cy no3HaTM join MopepHMjn 3anapHM xoHpenTM. 
Ilocne peBonypnje 1911, TpapnpMOHanHa npaxca 
panyHaita ropnHa npeMa ponacxy MMnepaTopa Ha 
npecTO je yxnHyTa. 

jy/ll/IJAHCKI/l fl AH I/I 
Jy/IMJAHCKM flATYM 

Cmctcm JynMjaHCKMX pepHnx 6pojeBa paHa je 
KOHTMHyanHO 6pojaH>e paHa Kojn cy npoTexnn op 
noneTKa JynnjaHcxor nepnopa, Kano je to y niecHae- 
ctom Bexy pe^iMHMcao xpoHonor /. /. Scaliger (Bnpe- 
tm paHMjn open>ax). Mapa je CxannrepoBa npBo6nT- 
Ha npeja 6nna pa yBepe 6pojaH>e ropnHa, acTpoHOMM 
peBeTHaecTor Bexa cy apanTMpann cmctcm Taxo 
pa ce 6poje paHM. John Herschel, 1849. je ncppnHo 
o6jacHMO cMCTeM m pao Ta6eny: „Pa3Mapn y paHMMa 
M3Metiy noneTxa JypnjaHCXor nepnopa m Hexnx ppy- 
rnx 3HanajHMx xpoHonomxnx m acTpoHOMCxnx epa”. 

JyHMjaHcxM paH 0 je nonnibao y Greenwich-K o 
nopHe 1. jaHyapa -4712, JypMjaHcxor nponenTMn- 
xor xaneHpapa. JynnjaHcxM pepHM 6poj paHa, M3pa- 
>xeH xao peo 6poj, 03HanaBa 6poj pennx paHa xojn 
cy npoTexuM op noneTHe enoxe. JynMjaHCXM paTyM 
(Jfl) oppetjyje noce6aH MOMeHaT paHa 3aBpmaBajyhM 
JynnjaHcxM pepHM 6poj paHa pepMManoM. Ha npn- 
Mep, JynMjaHCXM pepHM 6poj paHa 25. jyHa 1990. 
je 2448068, pox je JynMjaHCXM paTyM y nopHe 
2448068.0. noHoh xojoM norane rpat)aHCxn paH je 
oppetjeHa opy3MMaH>eM 0.5 op JynMjaHcxor paTyMa y 
nopHe. 

Bpoj paHa (1-365) op noneTxa ropMHe je noHe- 
xap xopncHa anaTxa 3a nyBame 3annca. Cna6ocT OBe 
npaxce je, xao iuto cmo Beh jepHOM pexnn, pa non- 
He Meinaite JynnjaHcxor xaneHpapa ca JynnjaHcxnM 
(pepHM 6poj) paHOM. 

Jy/IMJAHCKM KAJlEHflAP 

JynMjaHCXM xaneHpap, xojM je yBeo JynMje U,e3ap 
-45, 6mo je conapHM xaneHpap ca MecepMMa (jwxcHe 
py>XMHe. CBaxe neTBpTe ropMHe jepaH yMerayTM paH 
ce popaBao pa ce oppixn CHHxpoHM3apnja xaneHpap- 
cxe ropMHe ca TponcxoM topmhom. CnyixMo je xao 
CTaHpapp CBe po PperopMjaHcxe peijiopMe +1582. 

JJaHac npMHpMne JynnjaHcxor xaneHpapa xo- 
pMCTe xpoHono3M. JynnjaHcxM nponenTM+XM xaneH- 
pap je HanpaBn^eH npnMeHOM npaBMna JynnjaHcxor 
xaneHpapa Ha nepnop npe Il,e3apoBe pe<f>opMe. 
npepcTaBn^a jepHOCTaBaH xpoHonomxM cmctcm xojM 
noBe3yje ppyre xaneHpape m cnyixn xao ocHOBa 3a 
JynMjaHCXM pepHM 6poj paHa. 


ripaBi/ma 

TopMHe cy oppet)eHe xao HopManHe ropMHe op 365 
paHa a npecTynHa ropMHe op 366 paHa npecTynHe ro- 
pMHe ce jaB/bajy y ropMHaMa xoje cy pe/btiBe ca 4. y OBy 
CBpxy, ropnHa 0 H.e. ce CMaTpa pe/biiBOM ca 4. IopMHa 
ce pen m Ha pBaHeaecT npaBn/iHnx Mecepn xojn cy xo- 
Ha+HO ycBojeHM y rperopnjaHCXOM xaneHpapy. 

1/lcTopi/ija Jy/iujaHCKor xa/ieHflapa 

TopMHa -45 ce 3Bana „ropMHa xoHijiysMje” 3aTO iuto 
je Te ropMHe Jynnje L(e3ap y6an.no 90 paHa pa 6 m poBeo 
Mecepe Pmmcxot xaneHpapa HaTpar Ha TpapnpMOHanHO 
MecTo y opHocy Ha ropnuiH>a po6a. To je 6 mo npBM LJe- 
3apoB xopax pecjiopMe xaneHpapa xojn je nomao Hao- 
naxo. Mapa je npe- JynMjaHCXM xaneHpap 6 mo nyHapHM 
xaneHpap no MHcnnpapMjM, meroBM Mecepn HMcy BMme 
npaTMnn MeceneBe MeHe a ropnHa je M3ry6nna xopax ca 
pnxnycoM ropnmiBMx po6a. nparehii caBeT CocnreHa, 
anexcaHppnjcxor acTpoHOMa, Il,e3ap je HanpaBno cyH- 
neB xaneHpap ca pBaHaecT Mecepn cjinKCHe pyaome m 
M oryhHOCT 3a jepaH yMerayT paH xojn ce MO>xe popam 
CBaxe HeTBpre ropMHe. Kao pe3ynraT, cpepma py>xnHa 
ropMHe JynnjaHCKor xaneHpapa je 6nna 365.25 paHa. 
Obo je 6nno carnacHo ca TponcxoM topmhom xaxBa je 
6nna no3HaTa y to BpeMe. 

Ilocne Il,e3apoBe cmptm, pmmcxm xaneHpapcxn 
ayTopHTem norpenmo cy npiiMeHM/in npaBMno npe- 
CTynHe ropMHe, ca pe3ynTaTOM pa je CBaxa Tpeha, a He 
neTBpra ropnHa 6nna MHTepxanapHa. Mapa He nocToje 
pera/bHM poxa3M, yrnaBHOM ce Bepyje pa je MMne- 
paTop ABrycT ncnpaBMO CMTyapnjy M30craB/bajyhn 
yMerame op JynnjaHcxe ropMHe -8 po +4. Ilocne Tora je 
JynnjaHcxM xaneHpap noneo pa (JiyHxpHOHHHie xaxo je 
nnaHMpaHO. 

Kpo3 cpepmM Bex ynoTpe6a JynnjaHcxor xaneHpa- 
pa ce pa3BMna m po6nna je Hexe noxanHe oco6choctm 
xoje HacraB/bajy pa upepcraB/bajy 3aMxy 3a Heonpe3He 
MCTopn+ape. IIocTojane cy pa3/inxe y noneTHoj enoxn 
3a panyHaite ropnHa, paTyMy no+eixa ropMHe m MeTope 
3a oppetjMBame paHa y Mecepy. He caMO pa cy Bapnpa- 
hm ca BpeMeHOM m mcctom Beh m ca cbpxom. Pa3/iMHMre 
xoHBeHpnje cy ce ynoTpe6n>aBane 3a pa3He ppxBeHe 
3annce, cjiMHaHcnjcKe TpaHcaxpnje m nn+Hy npenncxy. 

Il,e3ap je oppepno 1. jaHyap xao iiOHerax ropMHe. 
na nnax, pBerane cy n ppyre xoHBeHpnje y pa3HMM 
BpeMeHMMa m Ha pa3HMM MecmMa. HajnonynapHMje 
3aMeHa cy 6nne 1. MapT, 25. MapT m 25. peu,eM6ap. Obo 
je HacraB/bano pa npaBM npo6neMe MCTopM+apMMa, no- 
mTO je, Ha npnMep, 28. (jie6pyap +998. 3anncaH y rpapy 
y xoMe ropnHa no+nme 1. MapTa, mctm paH xao 28. (jie- 
6pyap +999. rpapa y xoMe ropnHa nonnae 1. jaHyapa. 


HacTaBax y cnepeheM 6pojy. 
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CyHHaHM HaCOBHMK O. 111. 

„BaHOBMli CrpaxMH>a" 


yk/byHyjyhM ce y MetjyHapopHy ropnHy acipoHO- 
MMje, Ieorpa<f>CKM cjiaKy/neT iiok/iohmo je o. in. „BaHOBMh 
CipaxMita” Ha BaHOBOM 6ppy cyHnaHM nacoBHMK. Y 
nm-aity je T3B. aHa/ieina'iCKM cyHnaHM nacoBHMK, npBM Te 
BpcTe Ha npocTopy 6MBine Jyroc/iaBwje (arnica 1). 

AHa/ieMarcKM cymaHM nacoBHMK je Tim xopM30H- 
ia/iHor cymaHor nacoBHMica, Kojw je npBM nyT KOHcrpyn- 
caH y 17. Bexy. 063MpoM pa ce npHBnpHe pHeBHe nyraH>e 
cymja noMepajy tokom ropnHe, phcbhm nacoBM ce He Mory 
OHMTaBaTM npeMa npaBpy ceHKe BepiiiKa/iHor niTana 
(raoMOHa), na cy ce KOHCTpyKTopn poceiwiM pa HanpaBe 
cyHnaHM nacoBHMK Kop Kora lie ce noMepam 6apan ceHKe. 
Y CK/iapy c tmm, y/iory 6apana ceHKe popejnniH cy caMOM 
Mepnopy. Mepn/iap po6nja aKTMBHy y/iory m nocTaje ca- 
CTaBHM peo nacoBHMKa. 

OcHOBy cymaHor nacoBHMKa o. in. „BaHOBMh Orpa- 
xMH>a” hmhm e/innca y nnjeM ce pempy Ha/ia3M acaiia ca 
ceKTopMMa 3a CBaKM Mecep. Kapa no cyiraaHOM BpeMeHy 
Mepn/iap, yneHMK, craHe Ha oproBapajytui ceKTop, npaBap 
H>eroBe ceHKe noKa3atie phcbhm Mac. BpojnaHMK cyHna- 
Hor nacoBHMKa yppTaH je 3a 7ieTH>e BpeMe Koje Ba>KM y 
;ieiH>oj iio/iobmhm ropMHe. Mpeja je iioreK/ia op BpaHKe 


ne ipoBMh (o. in. „BaHOBHh OrpaxMita”) m Mp AneKcaH- 
ppa neipoBMha (reorpacJiCKM cjiaKy/ner), Kojn cy 8. okto- 
6pa, y3 noMoh npMjaxe/ba, AparaHa CMM/bKOBnha (pn3ajH) 
m npo<j). pp Mn/iyiMHa Tapidia (npopanyH), cymaHM 
nacoBHMK ooiMKaim y pBopraniy niKO/ie. Beh npnjinKOM 
M3pape, cyHMaHMK je npnByKao naaciby yneHMica Kojn cy 
ce Hajia3Mjm y pBopraniy. IIoMaranH cy y oanncaBaiby, a 
3aiMM n iipoBepM/iM laMHOCi roTOBor cyHnaHor nacoBHM- 
Ka. HajBMine mm ce CBnpe/io iuto OBaKaB ran cymiaHMKa 
He (jiyHKpMOHMine 6e3 iwocoBor yMeniha. Tano cy ocmm 
MHiJiopMapMje o TanHOM BpeMeHy, npHMHHH m pMCKpeTHy 
nopyicy - Ha me6uje da omKpujem ceemup - iuto je moto 
MetiyHapopHe ropMHe acTpoHOMnje. 

C;iMKa Ha pecHoj CTpaHM: 1, 2: KOHCipyKpnja ochobhc 
e/iMiice; 3: oppe^MBaite no/ioacaja nacoBHnx 03HaKa noMotiy 
upaBoyr/iMx KooppMHaia; 4: oc/inKaBaibe BpojnaioiKa; 5: 
npec/iMKaBaibe paTyMCKe cicane; 6: npec;iMKaBaH,e Bpojrai 
maBnoHMMa, y3 noMoh yneHMpa ocMor pa3pepa; 7 : 3aBpmeH 
CyHHaHM nacoBHMK (paTyMoca CKa/ia y pempy, 6pojnaHMK 
no o6opy e/iMiice, 03HaKe 3a CTpaHe CBeTa, reorpacJicKe ko- 
oppMHaTe Beorpapa; 8: „nynrraH>e y pap” npBor aHaneMaT- 
CKor cymaHor nacoBHMKa y Cp6njM. 
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CiiMKa ca HacjioBHG cTpaHe: 



Chi/imbk HaHMhbeH Xa6xiOBMM CBeMi/ipcKi/iM TenecKonoM 
(Advanced Camera for Surveys - ACS), je HafleTajbHnjn 
OKafla HanpaB/beH CHi/iMaK Opi/ioHOBe Marm/me. Bi/nue 
ofl 3000 3Be3fla ce Mowe yoHWTi/i Ha CHi/iMKy, a Heae op, 
h>mx Hi/icy flo cafla nocMaTpaHe y BUfl/bnBoj cBeT/iocTi/i. 
nocMaTpaiba cy BpmeHa tokom 2004 m 2005. rofliflHe. 

/by6a3Houiby: NASA, ESA, M. Robberto ( Space 
Telescope Science Institute/ESA), Hubble Space 
Telescope Orion Treasury Project Team 
Ypet)nBaMKM oflbop: Mw/iaxi Je/mnnh (raaBHM m oflro- 
BopHn ypeflHMK), Mn/iaH By/iexnh, ap Mno^pax flannh, 
npocj). AP Mw/iaH C. A MMMT P M je BM b, Ap AparaHa 
14 /inh, Maja JepnHnh, npocji. Ap Je/ieHa MnaoxpaAOB- 
TypMH, flp Cao 6 oAaH Hi/iHKOBnh, IopaH flaBnanh, ap 
/I yKa H. IlonoBMh, Mp HaTama CTarinb, Mp HaTama 
ToAopoBMh, HeHaA TpajKOBMh, ap 3 opnxi,a IfBe i KOBwh, 
Ap BaaAaH Heae 6 oHOBwh 


noKpoBHTejbH oBor 6poja: 
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